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Executive summary

The Metaverse and the necessary
disruption in telecommunications networks

The promises of new digital services brought by the Metaverse,
where the immersive experience is the most striking, represent
a challenge for all elements of the value chain involved in their
provision, a challenge to which telecommunications networks
are no strangers.

A new era of digital services

The customer experience when entering the Metaverse differs
substantially from the current Internet access experience. The
Metaverse must offer a continuous, ubiquitous and massive ex-
perience. This means that telecommunications networks have
to ensure service qualities with the same requirements of conti-
nuity, ubiquity and predictability.

The current Internet model is not sufficient

The way in which digital services are currently delivered over
the Internet and the way the quality of services is improved have
reached a limit that cannot be surpassed unless the limitations
of the traditional best effort and service agnosticism model of te-
lecommunications networks are altered.

The new role of telecommunications networks
in the Metaverse

The need to provide customised telecommunications ne-
tworks fitted for many different services require them to
be programmable. Average users simply do not know
what to require from the network. Only developers know
what their services need, so they are those that will inclu-
de these requirements in the design of their services and
require them from the network. This concept is known as
Network as a Service (NaaS) and to make it a reality, ope-
rators are creating interfaces with the network (APIs).
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New business models in the Metaverse

The current business model of telecommunications opera-
tors, based on charging users forthe access service, appears
to be insufficient given the complexity and diversity of requi-
rements that are foreseen. Therefore, to ensure sustainability
and the investment effort involved in preparing telecommu-
nications networks for the Metaverse, business models that
do not involve the end user should be allowed, as is already
the case for some services provided over the current Inter-
net, such as CDNSs.

Therefore, our recommendation
is that legislators and regulators:

- Refrain from automatically expanding traditional regu-
lation to the new technological paradigm required by the
Metaverse.

- Pursue a harmonious development of the Metaverse
under a Level Playing Field between all participants in
the value chain.

- Be cautious before making hasty regulatory decisions
that could distort the functioning of the Metaverse.

- Differentiate between the collaboration required for the
standardisation of solutions and the competitive processes
in different markets.
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The Metaverse and the necessary disruption
of telecommunications networks

There are different and varied definitions of what
the Metaverse is, and one of the most accurate
is this from the European Commission’'s budget
amendment proposal under the title "A Space for
the Metaverse™: the Metaverse is the convergen-
ce of ideas that have been present for some years
now in the digital environment: Virtual Reality (VR),
Augmented Reality (AR) and blockchain techno-
logy. This space encompasses a network of virtual
environments accessed through different devices
where users can interact, socialise, work, play and
consume in an immersive digital environment that
mirrors many of our real-world habits.

The expectations that the Metaverse has created
about experiencing digital services through these
immersive interfaces anticipate a technological
revolution with respect to the traditional way of
producing the digital services we have been using
through the Internet.

The current configuration of the Internet itself is
also impacted by this revolution, both in terms of
the technical capabilities that telecommunica-
tions networks will need to offer, as well as the best
effort? principle that characterises it, since a mere
increase in the capacity of telecommunications
networks will not satisfy the needs that are envi-
saged?®.

There is no doubt that innovation will find solutions
to these challenges and that it will require efforts
on the part of all participants in the Metaverse va-
lue chain. However, it is not possible to anticipate
which links in the value chain will provide the best

solutions to the new Metaverse requirements. It is
therefore essential that all participants in all links
of the value chain have similar expectations of
profitability and sustainability to justify the requi-
red investment efforts, because the solutions will
come from a process of trial and error. To make this
possible, all participants must be able to compe-
te and have the same opportunities to thrive. All
must start from a level playing field that does not
limit their ability to innovate, compete and even-
tually grow.

At Telefénica we are working to make Metaverse
services a reality and we are convinced that the
best option is to take advantage of all the capabi-
lities offered by modern telecommunications ne-
tworks.

To this end, we are committed to the "API-fication”
of our networks. APIs* that will enable a new rela-
tionship model between telecommunications ne-
tworks and applications and services, so that the
developers of these Metaverse applications and
services can define the quality parameters they
need for their service to function properly. This
is called Network-as-a-Service (NaaS). These
APls will be similar to those that already exist, for
example, in the operating systems of mobile devi-
ces that allow developers to manage the different
components of the device, such as the screen, the
camera or the GPS location, as they wish.

We do not yet know what the Metaverse will look
like or whether different metaverses will co-exist in
parallel, each with its own intrinsic characteristics
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and its own digital services. However, it seems re-
asonable to think that each of the digital services
that will make up these different environments will
require specific characteristics in the behaviour of
the telecommunications network over which they
will be provided.

The rest of the document is structured as follows.
Section 2 describes the dawn of a new era for di-
gital services, of which the Metaverse will be the
flagship. Section 3 will explain why the intrinsic
constraints of the telecommunication networks
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that make up the Internet architecture, may pre-
vent the development of these new services. The
next step, of course, is to anticipate how the tele-
communications network would have to evolve to
cope with these new requirements, which is done
in Section 4. Section 5 complements this by iden-
tifying possible business models that make the
evolution described above viable and sustainable.
Finally, Section 6 concludes and makes recom-
mendations based on the proposed analysis.
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A new era of digital services

The multiple attempts to develop Metaverse ser-
vices are already beginning to offer users more sa-
tisfying experiences than the conventional way of
accessing digital services. The various possibilities
that are emerging, such as the immersive interfa-
ce that allows the user to enter the virtual world
both in interaction with other users and in the use
of services, confirm their potential.

The first trials are focused on immersive use of fa-
miliar services, such as e-shops as an enhance-
ment of online shopping, but the possibilities go far
beyond. These first lower-performance Metaverse
services, which are being built over the Internet
and its best effort model, will be followed by other
services that will demand new and unpredictable
capabilities from all production factors involved in
the delivery of a continuous, ubiquitous and mas-
sive experience. These demands will be particu-
larly intense on telecommunications networks, as
they cannot be met with the current Internet best
effort model.

Moreover, as it happens with all innovations, once
the technological tools are in place to satisfy tho-
se first demanding services, new uses will emerge
that we cannot imagine now. It is well known that
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product differentiation increases social welfare®,
as it allows the different needs of users to be bet-
ter satisfied. Therefore, the more services the Me-
taverse offers that are tailored to the preferences
shown by different users, the more welfare will be
created.

What is currently unknown is what attempts to
build the Metaverse there will be and which ser-
vices will succeed. They are likely to be many and
differentiated, and will probably evolve over time.
They will have different demands on the produc-
tive factors involved such as computing, storage
and devices and, of course, networks.

The only way to find out what society wants is
through trial and error. That is, entrepreneurs and
developers have to test their ideas to see which
ones can succeed.

In line with this, it is also necessary that telecom-
munications networks, as a platform for innovation
through the Network as a Service (NaaS) concept,
have the necessary incentives to take the risks of
discovering the capabilities to be implemented,
and that their successes are rewarded, as this is
the basis of any innovation initiative.
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The current Internet model is not enough

The Internet is first and foremost a network of net-
works. It is the interconnected mesh that connects
users to each other and to online services. One of its
fundamental characteristics is the possibility of de-
veloping services that can be offered in abstraction
from the telecommunications networks through
which they are provided; the Over-The-Top services
(OTTs).

In order to ensure this fundamental feature, Inter-
net networks were modelled under the principles
of best effort and service agnosticism (stupid net-
works®). That is, networks that do not need to ensu-
re any specific quality (best effort) and do not need
to know the services offered over them (service
agnostic), treating all data traffic in the same way.
These were the premises adopted to be able to
establish interconnections between different net-
works in an agile manner, since nothing was de-
manded from the receiving network apart from its
‘best effort”.

As a result, interconnections between networks
proliferated in a very short time. This is how the In-
ternet was born and continues to function today for
the most part, with the technological and commer-
cial evolution of telecommunications networks with
respect to the Internet focused exclusively on pro-
viding greater bandwidth, although other aspects
such as reliability, coverage and energy efficiency
have also improved.

Unlike in the telecommunications network,

there hasbeen animmense innovation overthe net-
works. On the one hand, new services have ap-
peared, from websites to any of today's social net-
working and e-commerce platforms. On the other
hand, we have also seen an impressive evolution
in the technical way in which these services are
offered in search of higher quality to compete
against contestant services, as this differentiation
improved their chances of success in attracting
customers. This has been possible because the
services offered by Internet platforms are not re-
quired to be homogeneous among themselves, nor
are they subject to any obligation of neutrality.

Thus, in order to offer a better perceived quali-
ty, services have been offered closer to the users.
That is to say, instead of offering services in a cen-
tralised way from a specific point on the Internet
(from a single facility), they are now provided from
different geographical points, seeking proximity to
end users. This has happened, for example, with vi-
deo-on-demand services or cloud services. This is
the only way to improve quality with a best effort,
service agnostic network configuration. Such solu-
tions, moreover, unleashed a new wave of service
innovation that utilised these perceived quality in-
creases in ways not previously thought of.

Thus, today's Internet can be characterised as OTT
services close to the user on best effort and service
agnostic networks. Platforms’ investment is chan-
nelled, instead of into the network where they can
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hardly improve quality, towards hosting services,
Content Delivery Network (CDN) and distributed
cloud computing, as identified by BEREC in its In-
ternet Ecosystem Report’. But it is no longer suffi-
cient to set up a server and wait for the service to
succeed, as was the case at the dawn of the Inter-
net thanks to the above configuration. The barriers
to entry now lie in the OTT world, in the investments
required to increase quality by bringing the service
closerto the user.

However, this Internet architecture is not sufficient
for the Metaverse. The limitations of the current
Internet are already detected in the first attempts
to provide immersive environments in which the
above-mentioned option of bringing the service
even closer to the user continues to be explored.
One example is the current virtual reality or aug-
mented reality glasses, which install the necessary
software on the device and combine it with the use
ofthe Cloud to support processing. These solutions
cannot offer a satisfactory experience both at home
and outdoors, either due to the weight of the devi-

ces, their autonomy or their computing and storage
capacity.

In addition to these limitations, it should be no-
ted that, according to some estimates® the proper
functioning of the Metaverse will require networks
to offer very low levels of latency and jitter for traffics
up to 20 times higher than today, as well as 1000
times more processing capacity to help lower la-
tency and jitter in the Metaverse servers’. It is sim-
ply unfeasible and unsustainable to provide these
levels of quality consistently to everyone, all the
time, everywhere.

Even more, network capacity available to everyone
in the same way would not ensure a sufficient expe-
rience in the consumption of Metaverse services',
as the requirements of these services will not only
vary from one service to another, they could even
be contradictory. Additionally, it is very likely that a
given service may vary its network requirements at
different times.
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The new role of telecommunications networks

in the Metaverse

The limitations described above in meeting expec-
tations for immersive visual experiences already
show beyond doubt that the best effort and service
agnostic configuration that characterises telecom-
munication networks to deliver the Internet will not
work for many of the services in the Metaverse.

The solution currently being explored that com-
plements the efforts described above to make the
Metaverse a reality requires moving beyond the
current configuration of networks designed for
the Internet. This is the only way to enable access
networks to offer higher performance to satisfy the
different requirements of Metaverse services.

This new approach exploresthe capability oftoday's
access network technologies to be programmable,
i.e. the capabilities of 5G and its network slices to
provide different qualities over the same mobile
network, improvements over fibre optics, new ver-
sions of WIFI and EDGE services, all combined to
meet the quality demands of the Metaverse.

The most demanding services or those with a more
critical scope of application (e.g. remote driving of
drones in rescue missions, or holographic commu-
nication services) will have to incorporate in their
designs the capabilities that will be required of the
access networks for their proper functioning. For
this reason, the concept of network API-fication
has been conceived in order to be able to incorpo-
rate such a complex asset as the telecommunica-
tions network in a simple way into the development
process of a Metaverse service.

The APIl-fication of the network consists of adding
an abstraction layer to the access networks that
will allow the network functions to be integrated
into the Metaverse service development environ-
ments, creating a user-friendly interface for service
developers. Through this interface, they can ask
the network for specific behaviour and do it in the

same way as they already handle any other hard-
ware or software resource, which will allow them to
adapt quickly by continuing to use their usual tools.

So, this abstraction layer would be a kind of ope-
rating system, like Android for mobile devices, or
Windows for computers, but in this case for the te-
lecommunications network. And these APIs would
be like the programming functions that would allow
them not to have to worry about which network
their service will be used on, nor about its topology,
nor, of course, how it does it, just as the aforemen-
tioned operating systems isolate them from the
specific hardware of the device.

Note that through the API-fication of access net-
works thus conceived, the fundamental characte-
ristic of the original Internet of being able to innovate
new services by abstracting from the network layer
over which they are to be provided is maintained,
but without the need to suffer the constraints of the
best effort principle. Therefore, it will only be neces-
sary to develop a service once to offer it globally. In
addition, networks would remain service agnostic,
i.e. they would not need to know who owns the ser-
vice that is using their network, only what technical
requirements it needs.

For this reason, standardisation of these APIs is es-
sential. In this way, developers of new Metaver-
se services will be able to use them on any opera-
tor's access network, while maintaining one of the
most valuable features of the Internet for them: it is
designed once, and delivered globally, regardless of the
network through which the service is accessed. Tele-
communications networks must evolve to become
anotheropen platform in the Metaverse ecosystem,
under the Network-as-a-Service (NaaS) model. To
this end, Telefonica participates in the GSMA's CA-
MERA alliance”.

It is clear that to meet the needs that the Metaver-

10
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se will demand, it will be necessary to innovate on
at least these two complementary fronts: further
development of devices and API-fication of the
network as described above. Whether the location
of the processing capacity is in the terminal or in
the network will depend to a large extent on user
demands, but also on other factors such as priva-
cy and sustainability. There are advantages and
disadvantages to both alternatives, and it is not
possible to determine which way will best meet
these needs a priori. For example, concentrating
processing power in the terminal would offload the
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network and allow for more network-independent
operation, but it entails higher device cost, higher

power consumption, and possibly more inconve-
nience for the user.

The only way to determine which combination
of the two will be the one in which the solutions
should be placed is the competitive process of trial
and error between firms that opt for varying de-
grees of combination of the two, and submit them
to the users for consideration.
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New Metaverse business models

The business models that have developed overthe
Internet have evolved as new requirements have
been added to the network concept with content
and applications at the edge of the network.

These models have evolved from subscription
through payment of fees (still in force for certain
services such as streaming services), to payment
through the viewing of advertisements or the
transfer of data in exchange for being able to use
these services and applications at zero monetary
price.

Business models have also appeared where the
end user is not directly involved. This is especially
true in the mobile environment, where app deve-
lopers pay to upload their apps or content to App
Stores and often also establish a revenue share
with these platforms on user purchases of their

apps.

As explained above, the only way to improve user
quality in the consumption of content and appli-
cations in a best effort configuration is to bring the
content delivery points closer to the user. This has
generated a business model of Content Delivery
Networks (CDNs) in which content owners pay
third parties (CDNs) to deliver content closer to

users. Thus, it is not the end user who pays to have
the content closer and improve its quality. They de-
legate this decision (and payment) to the providers
of these services (the OTTs).

The new requirements that the Metaverse will de-
mand in terms of quality could generate its own
business model, similar to what happened with
CDNs, sothat it is the service provider or developer
who is responsible for making payments to those
who offer them these necessary qualities, in this
case the operators. For example, through APIs that
allow them to interact with telecommunications
networks. This NaaS business model would be no
more than an extension of virtualised services such
as Software as a Service (SaaS), Platform as a Ser-
vice (PaaS) or Infrastructure as a Service (laaS).

Moreover, it seems reasonable to think that end
users do not have the capacity to know the de-
mands that each of the Metaverse services will
require of the telecommunications networks and,
therefore, to make technical decisions on the con-
figuration of their access. Thus, as with CDNSs, it will
have to be the developers, who know what kind
of network behaviour they need at any given mo-
ment, who will have to make these decisions.

12



|
03

The current Internet
model is not enough

|
06

Conclusions and
recommendations

o4

The new role of
Telecommunications
Networks in the Metaverse

05

New Metaverse
business models

Anew era of
digital services

The Metaverse and the
necessary disruption
of telecommunications
networks

06

Conclusions and recommendations

Conclusions

In orderto meet the technical demands required for
the development of the Metaverse, a new wave of
innovation in telecommunications networks will be
needed for the following reasons:

1. The original design of the structure of the net-
works offering Internet access on the principles of
best effort and service agnosticism for transport will
not be sufficient to meet the technical demands
that the new Metaverse services will require.

2. Amore efficient and effective allocation of availa-
ble resources and identification of emerging needs
will require a closer relationship between the ser-
vice provided over the telecommunications net-

Recommendations

work and the telecommunications network itself.

3. The use of APIs (API-fication of the network)
makes it possible to industrialise these relations-
hips between applications and services with the
network. Furthermore, in order for developers of
these applications and services to obtain an envi-
ronment that is conducive to incorporating these
APls, they need to be able to access the largest
potential customer base with them. Therefore, it is
necessary for the industry to make an effort to stan-
dardise these APlIs, as this can be a decisive factor
in their success.

1. Refrain from automatically expand traditional
regulation to the new technological paradigm
required by the Metaverse.

The Open Internet Regulation anticipates the con-
text in which networks will have to face new de-
mands, e.g. that the perception of immediacy will
be increasingly necessary, by foreseeing the exis-
tence of Specialised Services alongside traditio-
nal Internet Access. Incorrect, or non-technically
biased interpretations of such concepts would be
particularly damaging in creating considerable un-
certainty at a decisive moment.

2. The harmonious development of the
Metaverse requires a Level Playing Field.

As explained above, the emergence and success
of the Metaverse relies on intense collaboration be-
tween all actors involved in the value chain, and all
participating activities must evolve in a coordinated
manner in order to solve the problems that arise.
In this context, it is essential that these actors find
themselves in similar regulatory situations, a Level
Playing Field, which allows them to find appropriate
incentives for all of them.
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3. Hasty regulatory decisions may distort the
functioning of the Metaverse.

The Metaverse will be very resource intensive for all
actors in the value chain, including telecommunica-
tion networks, and new performance parameters are
likely to be required. Mechanisms such as the API-fi-
cation of networks can greatly facilitate the identifica-
tion of the resources most in demand by developers
and, consequently, end users. In the initial stages, this
exploration will be particularly decisive, so the regula-
tor will have to be more cautious before any decision
is taken to intervene in this market, taking into account
the effects on the efficiency and effectiveness of the
allocation of resources to which the APIs give rise.
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4. Standardisation does not reduce
competitive intensity.

The provision of homogeneous interfaces by ope-
rators to Metaverse developers seems to be a pre-
requisite for its success, as they will not be able to
undertake parallel developments for each operator.
The same applies to technologies such as 5G, 6G,
FTTH, in order to make their launch feasible. This
collaboration lays the foundations for a minimum
technological dimension, which is extended and
reaches society through the usual competitive pro-
cesses in each market, which in this case will occur
both at the end-customer and developer level.

14
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