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ABSTRACT
While the work on architectural and algorithmic solutions for
5G has reached a good maturity level, the experimental work
lags behind, in particular on the development of open source
solutions. In this paper, we describe our implementation
experiences when deploying a small-scale multi-service network prototype, used to demonstrate some selected advanced
features of 5G Networking. We describe our implementation
experiences supporting two heterogeneous services over two
independent slices, namely, video streaming and augmented
reality, showcasing key features such as multi-slice orchestration, RAN slicing and support for local breakout. While the
applications running the services rely on proprietary code,
the core of our implementation is completely open-source.
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INTRODUCTION

While specification and documentation activities regarding
the 5th generation mobile systems (5G) are progressing at
a rapid speed, practical experiments are progressing at a
slower pace. Apart from the obvious reasons due to the relatively high development costs, another (and partly related)
issue that precluded the prototype of mobile system is the
unavailability of resources: mobile equipment is typically
expensive, and the frequency bands are licensed. Because of
this, operators were the only performing experimentation
with cellular systems, while the academia was restricted to
technologies based on the ISM band (see e.g. [20] for a recent
survey on experimentation with 802.11). One technology
that helped this ISM-based experimentation is Software Defined Radio (SDR), which enables researchers to implement
all layers of a wireless protocol stack.
The use of SDR has enabled the implementation of novel
access schemes and communication paradigms (such as e.g.
cognitive radio, full-duplex), but prototypes have been limited to the lower layers of the protocol stack (i.e., the MAC
layer), the main reason being the lack of interest on developing complete systems over these prototype boards, given the
high development costs. These costs are further exacerbated
for the case of mobile systems, as these are characterized by
relatively complex protocol stacks (in contrast to e.g. TCP/IP).
The situation, though, has recently changed with the emergence of software platforms based on SDR that enable instantiating a complete mobile network, with Eurecom’s OpenAirInterface (OAI) [15] and srsLTE [10] among the most popular
initiatives. In fact, we have recently carried out an extensive
performance comparison of these platforms [11], confirming

