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Abstract—Advanced Networked Music Performances (NMP)
require embedded systems capable of real-time audio processing
and wireless communication with strict performance constraints.
In this paper, we present the design and power consumption
evaluation of a prototypal portable device integrating a hi-
fi soundcard and a 5G communication module. The proposed
platform enables real-time audio acquisition, processing, and
transmission in NMP scenarios. We experimentally characterize
power consumption under multiple operating conditions, includ-
ing idle states, 5G connectivity, and bidirectional audio streaming.
Results show that the system exhibits a stable and predictable
power profile, with average power consumption ranging from
approximately 2.2 W in idle conditions up to 4.7 W during stereo
audio streaming over 5G.

Index Terms—Networked Music Performance, 5G, Embedded
Systems, Power Consumption

I. INTRODUCTION

Networked Music Performance (NMP) systems aim to en-
able geographically distributed musicians to perform together
in real time, aiming to recreate the temporal precision and
expressivity of co-located acoustic performances [1]. Achiev-
ing such conditions requires dedicated systems capable of
minimizing end-to-end latency, jitter, and packet loss, which
are critical factors for maintaining musical synchrony and
interaction quality. Over the past years, several NMP plat-
forms have been developed both in academic research and as
commercial solutions, including JackTrip [2], LoLa [3], fast-
music [4], UNISON [5], and Elk LIVE [6]. These systems
may be based on desktop solutions, however, to achieve the
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best performances dedicated embedded devices are typically
utilized.

More recently, the advent of 5G networks has opened new
opportunities for NMPs by providing ultra-low latency, high
bandwidth, and enhanced reliability through features such
as network slicing and edge computing [7]. These capabil-
ities make 5G a promising enabler for mobile and portable
NMP scenarios, extending musical interaction beyond fixed,
wired infrastructures. Various authors have deployed audio-
based NMP systems into 5G architectures [8]–[11]. In this
context, embedded systems integrated with 5G connectivity
are emerging as key components, allowing compact, energy-
efficient devices to support real-time audio processing and
transmission.

A fundamental challenge in realizing these systems lies
in the development of embedded hardware platforms capable
of meeting stringent performance requirements. In particular,
NMP applications require real-time audio acquisition, process-
ing, and transmission, often under tight latency and reliability
constraints [1]. At the same time, these platforms must remain
compact, energy-efficient, and portable to support a wide range
of use cases, including mobile performances, immersive instal-
lations, and distributed rehearsals. The integration of wireless
communication technologies such as 5G further increases the
complexity of the system design, introducing additional trade-
offs between performance, energy consumption, and hardware
scalability [12], [13].

While latency remains a critical parameter in NMP systems,
its evaluation is highly dependent on network conditions,
deployment scenarios, and system-level optimizations that
extend beyond the hardware platform itself [14]. In contrast,
power consumption represents an intrinsic property of the
embedded system and plays a crucial role in determining




