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Part | of the article provided an overview of the
technology deployed IPTV Transmissions.

Part 11 explains the practical options for
implementing IPTV delivery.
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IPTV TRANSMISSION SYSTEM
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Video received from different
sources like studios, Satellite receivers
and playback devices are digitized,
compressed and made into IP packets
with time stamping. The IP address
information is added to each packet and
sent to the IP only packet network
called MPLS (Multi Protocol Label
Switching) network. From the MPLS
network, the data is passed to the
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DSLAM through various switches.
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From the DSLAM, the IP stream is
received by the consumer's set top box.
The set top box decodes, provides error correction
and descrambling either by smart card or via
reverse connection authentication.
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Fig. IPTV Transmission System
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The reconstructed RF analog audio and
video final made available as S-Video, Composite
video or HDMI output for consumers' TV sets.
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VoD content in an IPTV system is transmitted | © SRR T dE Wﬁ@ E{fﬁr@v T
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Fig. Broadband Delivery Mechanism
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(PIM). In
Multicasting,
the content lies in the network and gets replicated
within the network. This prevents network
jamming. In IGMP, subscribers are separated to
different groups, each group viewing same
program. When a new request for joining a
particular group is arrived, the system responds
and the new member is made to join the
requested group.

BROADCASTING

In Broadcast instead of delivering the content
to one subscriber or a group of subscribers, it is
delivered to all subscribers. This is similar to
terrestrial TV and radio transmission.

MPLS NETWORK

The MPLS system is inseparable part of IP
Multicast system and IP based VPN networks.
Transmission of Live TV programs (Multicast) is
impossible without MPLS network. The basic
MPLS network consists of two sets of routers
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called ‘core routers’ and ‘edge routers’. The
program from the IPTV head end converted into
an IP stream and fed to one of the Label Edge
Routers. The MPLS system pre-appends packets
with an MPLS header,
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containing one or
more ‘labels’. This is
called label stack. The
core routers or label
Switch Routers

Basic MPLS Concepts
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broadband's IPTV head end is situated at Worli.
From there the program is fed to one of the Label
Edge routers of the MPLS system at the
Prabhadevi telephone exchange. Edge Routers of
the system are located at various places. Any
type of IP based value added service can be
injected into the system through the edge routers
or Broadband Remote Access Servers (BRAS).

VIDEO HEAD END

The programs received from various
sources are encoded to MPEG-4 AVC H.264
(MPEG-4 order 10) or VC-1 also known as
Windows Media Video-9. Some of the encoder
modules can encode up to 20 or more programs
depending on the number of encoder cards
provided in the video encoders. A video server
stores the VoD contents. Middleware keeps track
of the subscriber details, billing, and content
protection.

The VC-1 encoded data is delivered at a
Constant Bit Rate (CBR) of 1.5 Mbps. You may
remember that the same VC-1 encoding is used in
most of the new electronic gadgets like blue ray
DVD players, XBOX and Play Station-3 gaming
consoles.
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Video Head End
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Fig. IPTV Head End
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To Storage for
Deferred TV

CPS provides the subscriber's
right for requested channels

WHY MPEG-4 AVC H.264 OR VC-1 ENCODING?
From the Table 2 it can be seen that both
H.264/AVC and VC-1 provide good broadcast
guality video at substantially lower bit rates.
With this compression it is possible to deliver the
content within the allocated bandwidth of 2
Mbps at a constant bit rate (CBR) of 1.5 Mbps.

NOC, SLA & VPN

Network Operation Centre (NOC) is the
location from which the telecommunication
network is controlled. The NOC is responsible
for monitoring the network for alarms or certain
conditions which may require special attention
to avoid service breakdown or loss of quality.
The NOC has an important role to play where
the Service Level Agreements (SLA) are very
stringent. Under SLA the service provider is even
made to compensate for the service breakdown,
IP packet loss, jitter and break of security. SLA
becomes prominent in case of VPN net works.
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VPN networks are private networks tunneled
through another network for example through the
public internet. As the system operates over public
internet, security features becomes an important
criterion. For security reasons the data is sent with
security features like content encryption and
authentication. Most VPN based equipments have
built-in security features like scrambling and smart
card decoding. IP based audio CODECS for
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WHY MPEG-4 AVC H.264 OR VC-1 ENCODING? | UWUISSH-¥ AU, 8% a1 dll-§ SThIST & ?
Compression System Data Rate &HIGT JUTTEAT TE
R

SDTV (Standard Definition TV)| 270 Mbps TSI ( ST Z) R9e Mbps
HDTV (High Definition TV) 1500 Mbps TS (B SHATH ) 2400 Mbps
SDTV 4-8 Mbps THSIE ¥-¢ Mbps
HDTV 12-20 Mbps LCEIRIE] 2R-R0o Mbps
-

SDTV 2-4 Mbps TSI R-¥ Mbps
HDTV 12-15 Mbps LESEIC 9224 Mbps
T T T 5 4 A

SDTV 1.5 Mbps ESIEiG 2.4 Mbps
HDTV 8 Mbps LEEEE ¢ Mbps

Table 2 : Why MPEG-4 AVC H.264 or VC-1 Encoding?

2qc1-7 : QHUIEA-¥ UAIHIGE. 26 % a7 -9 S@IET 1 7

professional audio broadcasting have come into the
market. New audio CODECS launched by APT and
AEQ works over IP networks. Internet based VPN
networks are much cheaper than dedicated leased
lines. An MPLS system is the backbone of this VPN
network as well.

CONCLUSION

In an IPTV system, when switching channels,
the request for joining a multicast group is forwarded
to the MPLS system. The middleware authenticates
and sends information to the network and the content
is streamed to the subscriber. There is a delay in this
process. The time period between sending a request
and receiving the content is called Zap time. The Zap
time is about 2 to 3 seconds. This is more in the case
of VoD programs. The VoD program has to originate
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from the Video server rather than from the network.
At present the video quality offered over IPTV is much
poorer than digital cable; but it must not be forgotten
that it took cable significant time to get where they
are and so we must in the same accord grant the telcos
the benefit of time to perfect their infrastructure. One
another disadvantage with the IPTV system is the
“Last Mile” past DSLAM is a copper loop. Copper
lines are prone to contact problems and signal
problems which can impact the video quality. Quality
and service also depends on the quality of the
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The Video Quality Over IPTV Is
Much Poorer Than Digital Cable TV
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switches, bandwidth of the OFC run between various
routers and switches. Continuous upgradation of
servers becomes necessary as the customer base
increases and program content increases. Last but not
the least the success of the system depends on the
responsibility shown to rectify the faults by
government or public sector undertakings.

Larger players like Reliance Infocom in tie
up with Microsoft, Bharti-Airtel, Tata Tele, HFCL
Infotel are about to launch IPTV in India. We can
expect better services from them as they mature
in this field and will deliver true “Convergence”
services to customers. H
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