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Abstract—The MERCI project evaluates and advances DECT
NR+, a non-cellular radio access technology ideally suited for
non-public/private 5G networks. This technology is versatile,
supporting applications in various environments, whether indoor
or outdoor, nomadic, mobile, airborne, or fixed. DECT NR+ aims
to empower small and medium-sized industries in Europe and
globally, acknowledging the importance of enhancing existing
industrial ecosystems and applications rather than disrupting
them.

Index Terms—DECT NR+, wireless, DECT, 5G, NPN

I. INTRODUCTION

The Media and Event production via Resilient Communica-
tion on IoT Infrastructure (MERCI) project aims to develop
innovative solutions for 5G non-public networks (NPN) based
on or complemented by DECT NR+. This is achieved through
the cooperative integration of the media and events sector,
which includes the production of content up to its distribution to
the audience, with the (industrial) IoT sector, as both application
areas are known to have similar interests and needs in terms
of technology use and standardization.

DECT NR+ democratizes private 5G networks, making them
accessible to everyone, even in dense deployments without
business barriers and economic burdens, so that they can truly
contribute to productivity gains through an industry-driven,
flexible implementation of value-added and sustainable wireless
solutions.

II. DECT NR+ TECHNOLOGY

DECT NR+, the world’s first non-cellular 5G technology,
promises nomadic networks that can be deployed anywhere, by
anyone, at any time, making them a compelling choice for many
existing and emerging use cases. Bringing the advantages of
DECT to the 5G world, NR+ benefits from open standardization
by ETSI and access to additional IMT and non-IMT frequency
bands.

Key technology enablers include a new flexible PHY/MAC
engine supporting URLLC and mMTC features, even beyond
the IMT-2020 vision and requirements. The OFDM-based phys-
ical layer features advanced Forward Error Correction (FEC)
using turbo coding and supports retransmissions using Hybrid
ARQ (HARQ). DECT NR+ is designed for operation below
6GHz, which includes the technology-exclusive and license-
exempt 1.9GHz ”DECT frequency band” (1880 – 1900MHz)
as well as nationally licensed (e.g., 3.7 – 3.8GHz in Germany)
and shared bands (3.8 – 4.2GHz in CEPT countries). Similar
to classic DECT, DECT NR+ employs FDMA/TDMA in a
TDD communication mode for scheduled access as well as
random access with prior Listen Before Talk (LBT). On the
MAC level, DECT NR+ provides an automatic frequency and
interference management, eliminating the need for extensive
frequency planning. Among the various network topologies
supported, such as P2P and Star, DECT NR+ is capable of
forming mesh networks that have the benefit of increased range
and reliability. Compared to 3GPP 5G NR, DECT NR+ does
not require a core network or SIM cards. This makes it easy
to deploy networks without the additional cost and complexity
of commissioning a network by a Mobile Network Operator
(MNO). Moreover, DECT NR+ does not feature fixed device
roles, i.e. devices dedicated to operating either as a base station
or as a user equipment. Instead, radio devices dynamically
adapt their operation mode and may choose to operate as
Fixed Termination point (FT), Portable Termination point (PT),
or assume both roles at the same time. In FT mode, the radio
devices autonomously coordinate the local radio resources and
provide the PT mode devices with the parameters necessary to
perform an association. The PT mode devices can then act on
this information and initiate communication with the devices in
FT mode. Generally, decisions on device associations and data
routing are made autonomously and do not require external



control. Therefore, DECT NR+ sets the stage for decentralized,
autonomous, and self-healing networks in a mesh topology.

III. THE MERCI PROJECT

MERCI, a Franco-German joint research project, aims to
leverage the new standard DECT NR+ for media and (I)IoT
applications. The project ran for 30 months from October
2022 to April 2025, and was funded by the German Federal
Ministry for Economic Affairs and Climate Action and the
French Ministry of Economics, Finance and Industrial and
Digital Sovereignty.

The project consortium consisted of three French partners,
five German partners, and two subcontractors. On the German
side, the project was represented by the industry partners
Sennheiser, RFmondial, and R3 Solutions, and the academic
partners Ostfalia University of Applied Sciences and Leibniz
University Hannover. On the French side, the project consor-
tium consisted of the companies Ateme, VITEC, and Wirepas.
As a subcontractor of Ostfalia University, the Polytechnic
University of Cartagena, Spain, was also involved in the
project. Additionally, Sennheiser subcontracted the Dresden-
based startup Last Mile Semiconductor, which is designing a
System on a Chip (SoC) for DECT NR+.

Sennheiser, who took the role as overall consortium lead
and coordinated the German network, focused on the fea-
sibility of using DECT NR+ in wireless professional live
audio applications. Ateme coordinated the French network of
partners and addressed Over-The-Top (OTT) media encoding,
packaging and distribution services for (object) audio (MPEG-
H) and video content. French company VITEC specializes
in high performance video encoders, which were used in the
wireless transmission of high-quality low-bitrate video. Wirepas
developed a 5G mesh solution based on DECT NR+ which
is intended to be used in smart metering or smart building
applications. R3 Solutions addressed high reliability and low
latency wireless communications for industrial applications.
RFmondial integrated hardware and software for wireless
technologies. In the course of the project, RFmondial built
a custom PCB with Nordic’s nRF9161 SiP and a Raspberry Pi
CM4 which was used for the evaluation and demonstration of
the DECT NR+ technology. The Ostfalia University worked
on spectrum access and spectrum sharing concepts for DECT
NR+. The LUH evaluated DECT NR+ for professional audio
and interworking use cases.

MERCI was structured into five work packages (WPs). In
the first work package, novel use cases and corresponding
system architectures as well as network deployment options
were conceptualized. The development and integration of proof-
of-concept (PoC) devices that were subsequently used for
the evaluation and demonstration of the intended applications
was addressed in WP 2. Additionally, transport and control
protocols relevant to audio, video, and IIoT applications were
assessed. Concepts for an interworking between DECT NR+
and 5G NR, spectrum allocation, and spectrum sharing were
evaluated in WP 3. One of the main objectives of MERCI was
to evaluate the performance of DECT NR+ in the context of the

application scenarios envisioned in WP 1. This was performed
in WP 4. In addition, demonstrators of the integrated solutions
were developed in WP 4 and showcased at several industry
events. Finally, the added value of MERCI resides also in
sharing results and providing standards enhancements to help
the evolution of the nascent DECT NR+ 5G ecosystem. This
was the core of the fifth working package. Amongst others,
the project gave birth to three feasibility studies within ETSI.

IV. USE CASES AND DOMAINS

One strength of the MERCI project lies within the multi-
disciplinary nature of the project consortium. Partners from
the media and events industry and the IIoT domain brought
various use cases into the project. DECT NR+ has the benefit
of being of interest to both application areas since it fulfills the
IMT requirements for Ultra-Reliable Low Latency Communi-
cations (URLLC) and massive Machine Type Communications
(mMTC). In mission-critical applications with stringent latency
requirements and little margin for packet loss, the URLLC
capability allows NR+ to be used as a cable replacement
technology. An example for such an application scenario would
be a live concert where audio is wirelessly transmitted from a
microphone to the mixing desk and then back to the artist’s
In-Ear Monitoring (IEM) system. In this use case, any audio
dropouts are unacceptable, and the end-to-end latency (”mouth-
to-ear latency”) is expected to be less than 5ms to allow the
artists to properly perform in a band context.

As an mMTC technology, DECT NR+ enables large-scale
network deployments with a high density of devices. This is
particularly interesting for (industrial) IoT application scenarios,
where a large number of sensors are interconnected, e.g. in
the context of a smart factory. The project partner Wirepas
supplies smart meters with their 5G Mesh based on DECT
NR+, which can form networks that self-heal in the event of a
node failure.

Leveraging the multidisciplinary expertise of the consortium,
MERCI followed the shared vision of creating fully immersive
audio-visual experiences through DECT NR+ cooperative net-
works that advantageously integrate nomadic PMSE (Program
Making and Special Events) devices into an on-premises IoT
infrastructure. The concept is to merge different application-
specific networks into a common cooperative network. In this
way, devices can help each other with their connectivity needs
without having to understand the protocol, content, or context
of the other application. For example, event venues usually have
a fixed-installation IoT infrastructure, such as smart lighting.
With DECT NR+ technology, nomadic PMSE devices such
as wireless microphones could leverage the on-premises IoT
network for the purpose of increased coverage and reliability.
The IoT devices would then serve as intermediate ”hops” and
forward data on behalf of the PMSE equipment.

V. SELECTED DEMONSTRATIONS

A. Audio

Figure 1 depicts RFmondial’s evaluation board which was
used to showcase low-latency audio transmission via DECT



Fig. 1. RFmondial’s evaluation board for DECT NR+ used as a wireless low
latency audio receiver.

NR+. The evaluation board is configured for a specific
application by sending a configuration to the Linux host system
with parameters such as MCS, DECT frequency channel, packet
length, transmission power, and device role. Based on this, the
host system configures the nRF9161 and subsequently initiates
the data transfer. Possible data interfaces for applications are
1Gbit Ethernet, USB, or the analog audio connections with
audio encoding and decoding directly on the host system.

Using GStreamer in conjunction with jackd, audio from the
analog source (3.5mm input jack on the board) is transmitted
as compressed or uncompressed audio to a receiver board
which forwards the audio to its analog audio output. Using
uncompressed audio, a latency of 8.5ms can be achieved.

Building on the above low-latency audio transmission
use case, a more complex setup involves several parallel
transmissions of audio links that are bundled together and
completed by real-time metadata for object audio encoding in
MPEG-H by an Ateme Titan Live Encoder. The corresponding
metadata can be either generated via an audio processor or,
as in our demonstration case (see Section VI), directly within
the encoder. The encoded MPEG-H stream allows users to
individually adjust levels and positions of audio objects for a
personalized mix at home.

B. Video

The project partners RFmondial and VITEC were able to
successfully demonstrate the transmission of encoded HD
video over DECT NR+ with the RFmondial evaluation board
and the video encoder/decoder provided by VITEC. In this
demonstration, the VITEC Pico+ hardware encoder used High
Efficiency Video Coding (HEVC) to encode 1080p60 video
which is send over DECT NR+ using the RFmondial evaluation
boards with bit rates of up to 1.2Mbit s−1. Decoding the
transmitted video with the VITEC HEVC ACE decoder allows a
glass-to-glass latency of 50ms. To demonstrate the low latency
performance of the ACE decoder, the transmitted video is also
software-decoded by VLC on a PC.

Fig. 2. Industrial communications over DECT NR+ for smart metering and
engine predictive maintenance.

C. IIoT

The Universidad Politecnica de Cartagena (UPCT) and the
company of R3 Solutions GmbH integrated DECT NR+ as
a reliable communication system into their respective IIoT
ecosystems.

The UPCT implemented a standard-compliant DECT NR+
MAC layer capable of device association, random access,
and broadcast transmissions which enables the establishment
of a dynamic multi-hop DECT NR+ network that adapts to
environmental changes. A software package comprising these
features is installed in novel IoT smart meters – custom boards
integrating the Nordic nRF9161 SiP, along with temperature
and humidity sensors. This enables the deployment of a
complete SW/HW IoT infrastructure that, among other features,
provides long-range coverage by leveraging DECT’s tree
topology/architecture with tailored routing schemes.

Another design by UCPT serves engine vibration monitoring
purposes: A custom DIN rail-compatible PCB featuring the
nRF9161 is used to transmit real-time accelerometer and
velocity data (frequency spectrum together with temporal
values) over DECT NR+ (see Figure 2). AI techniques analyze
failure probabilities and provide performance predictions up to
three days in advance. The system features ATEX compatibility,
a user-friendly 2D/3D visualization platform (”digital twin”),
and interactive elements for monitoring both raw and processed
data.

To address use cases demanding high reliability and low
latency, R3 Solutions GmbH developed a DECT NR+ MAC
layer based on the nRF916x series from Nordic Semiconductor.
This software stack was demonstrated through the following
real-world industrial scenarios:
PROFIsafe Network over DECT NR+

PROFIsafe is a widely adopted safety communication
protocol used in factory automation for transmitting
safety-critical data over standard industrial networks like
PROFINET and PROFIBUS. It ensures compliance with
stringent safety standards (e.g., IEC 61508, SIL 3) by
incorporating additional layers that guarantee data integrity
and authenticity. In the demonstration, two DECT NR+
devices were used to establish a wireless PROFIsafe




