Make 5G Backhaul
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As the world just seemed to get used of the 4G LTE networks, which coincided with
the universal diffusion of the modern Smartphone, we have now 5G technologies
already being tested in the field, and due to start early deployment in 2019 already,
with worldwide deployments widely expected from 2020 on.

As it always happens with new technologies, the very first deployments occur in
high-density, high-revenue urban scenarios in the main cities, under very controlled
circumstances, and without great concern for cost — the main goal is to
demonstrate their performances, and — of course — to be “first”.

But, as network designers and planners know very well, while frantically working
behind the scenes, in order to make this magic happen network-wide, all of the
required transmission infrastructure needs to be readied in advance.

Fiber infrastructure is being expanded as much and as fast as possible, microwave
transmission networks are being upgraded and modernized as we speak, the
innovation pipeline is full of bold new developments.

However, the extent to which all these new exciting solutions can be deployed to
reach all of humanity remains a challenge for many reasons, and this whitepaper
aims at illustrating why and how 5G Microwave solutions are an integral part of the
solution to these incredible challenges.
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Paraphrasing an old adage, all networks

are the same, but each one is different The number of MW links keeps increasing,
from the others reaching 3 million worldwide* in 2022
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access to fiber).

Overall, it is estimated by the industry’s estimate is that the number of wireless
transmission links will increase worldwide in the next years.

This could sound contradictory to the mainstream understanding that fiber is the
only way to support 5G, but there are several reasons why this is happening,
including:

1 The number and the density of macro and micro mobile sites is going to
increase overall, to support the higher traffic capacity.

1 There is an optimal balance between fiber penetration and wireless
backhaul, which depends on the local market conditions. Carefully planning
the amount of fiber PoPs, from which several more sites can be reached via
wireless transmission, allows for very significant TCO savings.

1 In most rural areas, the balance is strongly tipped in favor of wireless
connectivity.

The network structure is also changing: whereas a tree-like topology of microwave
links was the standard topology in most areas, now we see an increase of “star”
topologies: as more fiber points of presence (PoP) are deployed farther in the
periphery of the network, the microwave trees are shortened, in the limit reducing
to a star of single-depth links emanating from the PoP itself.
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To make 5G backhaul over microwave feasible, the challenges 5G networks bring to
the transmission network must be overcome.

uRLLC, on the other hand, in addition to ultra-reliability, also requires transmission
delays down to the millisecond range, which can be as much as one order of
magnitude improvement, compared to today’s typical 3G/4G networks.

Whereas latency in a transmission network is mostly affected by the physics of
electromagnetic propagation, capacity has always to be traded off against
electromagnetic spectrum availability and transmission distance. The main factors
determining the wireless backhaul engineering are:

T

T

Availability and cost of microwave spectrum — both as a total resource, and
as maximum allowed size of a single transmission channel.

Required link availability (usually between 99.995% and 99.999%), taking
into consideration the effects of multipath and rain attenuation.

In addition to the transmission performance requirements, 5G microwave solutions
address all the aspects of a mobile site engineering:

T

Supporting all types of site: rooftop, pole, tower, with or without the
availability of an indoor space or even an outdoor shelter (“fully-outdoor”, or
“zero-footprint” sites)

Minimizing the visual and mechanical impact: multi-transceiver radio units,
multi-band antennas, allowing incredibly compact solutions of e.g. 8 bearers
on 2 frequency bands on a single antenna, with minimal weight, wind load
and visual impact.

Allowing ultra-dense hubs in fiber PoPs, connecting many peripheral sites
thanks to very low interference millimeter-wave links and active interference
cancellation systems.



