FUTURE TECHNOLOGIES

EVOLVING TRENDS
IN CABLE,
BROADBAND &
BROADCAST

The new trends in Cable and Broadcasting is
ushering the next era of growth and evolution of
new age technologies. This article focuses on the

evolving technology segments in cable,
broadband and broadcasting.

LATEST TECHNOLOGY TRENDS IN
CONVERGED ERA

0] Direct-to-Mobile (D2M):

The Direct-to-Mobile (D2M) is a technology
based on the convergence of broadband and broadcast
which uses mobile phones to receive terrestrial digital
TV. Thiskind of convergence opens up the possibility to
deliver both broadcast video and audio services over a
common infrastructure to acommon application interface
on smartphones apart from opening up avenues for a
new class of data broadcast services into internet-of-
things and machine-to-machine ecosystems as well as
autonomous vehicles. One of the main use cases of the
D2M network is its ability to converge with traditional
mobile networks and provide additional data pipe to the
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programswhich will require D2M receiver-enabled mobile
devices to receive signals over both the broadcast and
broadband network. This content delivery mechanism does
not usethe mobile telecommunications network. The method
of content delivery is very similar to the FM radio tuner
provided in many mobile telephone handsets.

The D2M Next Generation converged broadcast-
broadband network is expected to enhance the consumer
experience by delivering the same superior quality to all
users, regardless of the number of users consuming the
content. Additionally, D2M network can converge with
traditional mobile networks and provide additional data pipe
to the mobile operators, which can potentially help them to
decongest their network from heavy bandwidth
consumption through applications such asVideo, OTT etc.
For the broadcaster it will increase its customer reach and
enhance the ability to monetize the avail able spectrum since
anyone with I P content can plug into the Converged D2M
platform. Once a D2M network is rolled out, Broadcaster
can use such a network as data pipe and deliver various
applications apart from traditional TV, such as educational
content, emergency alert system, Video on demand, firmware
upgrade over theair (FOTA) etc.

As part of the transition from analog to D2M, it is
imperative that newer and more efficient transmission
technologies, platforms, and architectures are explored.
Traditional single High Power High Tower (HPHT) with
linear video distribution is inefficient and expensive on
spectrum resources because the same frequencies cannot
be reused in adjacent areas and low signal level supports a
very small bandwidth capacity to mobiles. Therefore,
multiple technical and policy studies have reached the
conclusion that DTT should be aligned with the cellular
architecture.

Recently, in a study, it has been concluded that
a hybrid transmission network with a combination
of HPHT and L ow Power Low Tower (LPLT) with accurate
radio frequency (RF) planning is very
well suited for a Public Broadcaster for improved
outdoor aswell asindoor coverage. Dense single frequency
networking (SFN) is one of key innovations brought about
by the Next Generation Broadcasting. Compared to HPHT,
dense SFN architecture uses much lower power transmitters
and provides excellent indoor signal coverage. Content and
advertising can be distributed over a cluster of broadcast
cellsor localized to asingle cell. Further, mobile and fixed
TV viewing can be simultaneously supported by such a
hybrid network.
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(i) 5G Broadcast

The 5G Broadcast System is based on a continuous
evolution of Multimedia Broadcast/Multicast Service
(MBMS) to meet the requirementsfor adedi cated broadcast
system for linear television and radio broadcast services,
referred to as the LTE-based 5G Broadcast System. The
Release 14 of 3rd Generation Partnership Project (3GPP)
devel oped the dedi cated requirements of broadcast service.
With the devel opment of 5G from Release 15 onwards, 3GPP
formulated requirements for the system and radio access
technology. With the completion of Release 16, a
comprehensive set of 3GPP specificationsis available that
fulfils the use cases and requirements for a 5G Broadcast
system.

5G Broadcast is based on the
Further evolved MultimediaBroadcast
Multicast Service (FeMBMS)
broadcast standard which was first
introduced in 3GPP Release 14. It is
designed to reach to unlimited number
of userswith asingle data stream, and
without any loss of quality. It enables
the distribution of linear media content
via large radio cells and all mobile devices within
the coverage area of the cell can receive the
programmes distributed via the data stream. Since the
signal is distributed only once to all receiving devices
there is no excessive network utilization based on the
number of receiving devices per cell and, therefore, the
quality of the programmes will not be reduced due to
many devices.

The overall aim of dedicated 5G Broadcast is to
provide broadcasters with the means of delivering linear
TV services to mobile and portable devices, as well as
conventional TV sets, with asingle chipset in accordance
with their requirements.

5G Broadcast specifies receive-only mode
operation which enables content to be delivered without
an uplink, SIM-card or subscription to an operator or
service. Thus, Free-to-air (FTA) reception without a SIM-
card ispossible. If the FTA broadcast network is extensive
enough to provide universal coverage, universal access
could also be provided for thelinear servicesfromasingle
network asthe 5G Broadcast signal could bereceived by
all compatible devices regardless of the MNO network
to which they subscribe. The concept is illustrated in
the Figure 2. The FTA broadcast network could either be
operated by the media content provider, or athird party
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such as Mobile Network Operator or Broadcast Network | AI91Se "2 027 A1 diZdr2 Tedd o4 dl el 50

Operator.

At present, the only means for the delivery of on-
demand audio-visual (AV) media services to portable and
mobile devices is a
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3GPP, offers an
opportunity to bridge
thisgap. Since, LTE-based 5G Terrestrial Broadcast system
is designed and standardized by 3GPPR, and is part of the
3GPP family of standards, it can be fully integrated into
3GPP-compliant devices and complemented by
conventional mobile broadband data In the new 5G
Broadcast transmission.

According to Rohde & Schwarz, 5G Broadcast
supports features needed for broadcasters such as: high-
power deployments; operation without SIM card; support
of ultra-high frequency (UHF) spectrum; and support of
fixed reception. Theintegration with the 3GPP stack allows
for advanced features such as emergency notifications,
interactive broadcasts, etc. The 5G Broadcast system, apart
from its ease of integration in handsets, inherits features of
cellular systems such as support of multiple antennas, carrier
aggregation, etc. 5G Broadcast system has continuously
evolved during the last few releases and may be further
enhanced to meet new use cases/requirements.

5G Broadcast supports new ways of broadcasting
wherethe resources (infrastructure and frequencies) might
be shared between various stakeholders to create new
applicationsranging from time-limited local services (like
Venue Casting in extremely dense local areas) to
nationwide services (like terrestrial based- Positioning,
Navigation and Timing) while using limited capacity out
of all existing slices.

Figure2: Universal accessprovided by asingle FTA broadcast network
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5G Broadcast offers network operatorstwo different
ways of network deployment:

i)  Anoverlay network whereby high-power 5G broadcast
transmitters are able to cover large geographic areas
with 5G signalsin order to enhance the capability of
the cellular unicast network. Inthis, theinfrastructure
of asimplified LTE network that enables unicast-based
bidirectional communication can be upgraded to
enable multicast and broadcast services. With a
simplified architecture, in addition to MFN (Multi-
Frequency Network) or SFN (Single-Frequency
Network) transmission mode in the access network,
few infrastructure elements are needed in core
networks to support lower latency and transparent
transmission.

i) Toupgradeexisting cellular sitesusing supplementary
downlink (SDL), in which unicast cells can be
enhanced by 5G broadcast SDL sto maintain spectrum
efficiency and coverage. They can be used in either
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based transmitters, i.e., Low Power Transmitters
(LPTs) withinexisting cellular sitesto have alocalized
multicast and broadcast approach.

Some of the benefits of 5G broadcasts include:

Wider coverageand spectrum efficiency:

Broadcasting information via overlay networks is
much more efficient than sending it hundreds of thousands
of times to mobile network cells. Owing to greater cell
coverage, thisimproved flexibility will substantially reduce
deployment and operation costs.

Better quality of service:

Consumers expect higher quality with High
Definition (HD) and Ultra-High Definition (UHD)
resolutionsaswell as high dynamic range (HDR) for better
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picture quality. With lower latency and higher flexibility,
consumer experience can beimproved with morereal-time
applications.

Free-to-air and/or encrypted Received Only Mode:

In this new environment, there will be dedicated
carriers with 100% broadcast/multicast allocation in
downlink mode. Services will be distributed in such a
way that all kinds of devices can receive them including
smart cars and smart home appliances. Since, no SIM
card is necessary, consumers are required to be within
coverage zone for receive-only mode.

Simplified ar chitecture:

Inadditionto MFN or SFN transmission modeinthe
access network, only a few infrastructure elements are
needed in core networks.

Smart pipes:.

With the 5G Broadcast, the data pipe will be smarter
as this can selectively offload content meant for one-to-
many communications to the other.

(iii) Satellite Networks for Broadcast and
Telecom Services

Satellite networks are used to provide two major
types of services: TV services (associated with broadcast
services) and telecommunication services (associated with
two-way communication services, symmetric telephony, or
asymmetric—internet access). Oneor more satellite networks
can be deployed under the coverage of a single satellite
and operated by a satellite network operator. It relieson a
ground segment and utilizes some satellite on-board
resources. The ground segment is composed of a user
segment and a control and management segment, which
are also considered as parts of the space segment.

For TV services, satellites are of paramount
importance for satellite news gathering (SNG), for the
exchange of programmes between broadcasters, and for
distributing programmes to terrestrial broadcasting
stations and cable heads, or directly to the individual
consumer. The latter are commonly called direct
broadcasting by satellite (DBS) systems, or direct-to-
home (DTH) systems.

In the user segment, satellite terminals (STs) are
connected to the end-user customer premises equipment
(CPE), and hub or gateway stations connected to terrestrial
networks. Satellite terminals are earth stations connected
to CPE, sending carriers to, or receiving carriers from a
satellite. They constitute the satellite access points of a
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network, when the satellite network is a digital video
broadcast with return channel via satellite (DVB-RCS)
network, satellite terminals are also called return channel
satelliteterminals (RCST).

A satellite broadcast network consists of a
transmitting hub station and anumber of receive-only earth
stations and uses the resource of one or several channels
(transponders) of acommunications satellite. It relieson a
star topology and point-to-multipoint connectivity. Links
are unidirectional, from the hub towards the earth stations.
An evolution of thisnetwork architecture and its associated
services consists of introducing interactivity due to alow-
data-rate return link transmitted from the earth stations
towardsthe hub. Thisallowsthe offering of interactive TV
or video-on-demand services.

A broadband satellite network consists of one or
several gateways (or hubs) and a number of satellite
terminals with receive and transmit capability and usesthe
resource of one or several channels (transponders) of a
communication satellite. It can rely on avariety of network
topologies (star, multi-star, mesh, or hybrid star/mesh) and
provide a variety of types of connectivity and links are
bidirectional. The characteristics of the satellite terminals
and the gateways or hubs can vary alot according to the
market that is addressed.

Broadband satellite networks are designed to offer
most of the services provided by terrestrial Internet
networks. Internet service provision by satellite is mainly
addressed through the widely accepted digital video
broadcasting (DV B) standardsfamily. The satellite-specific
DVB-return channel satellite standard (DVB-RCS) family
provides the specification for the return traffic flows from
DVB-RCSterminas(DVB-RCST) to gateways.

In general, satellite system supports symmetric
predictivetraffic, aswell asbursty traffic generated by large
number of users, owing to dynamic allocation. The satellite
system supports interworking with terrestrial networks as
well asIP networks. The satellite system supportsintegrated
IP-based data services and native MPEG video
broadcasting. ®
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