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IPTV
Part - II

by WILSON FRANCIS P
O/O CE(WZ), AIR & Doordarshan, MUMBAI

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

Part II explains the practical options for
implementing IPTV delivery.

IPTV TRANSMISSION SYSTEM
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
DSLAM through various switches.
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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The reconstructed RF analog audio and
video final made available as S-Video, Composite
video or HDMI output for consumers' TV sets.

UNICASTING
VoD content in an IPTV system is transmitted

as a unicast i.e. from one point to another. In a
unicast point to point communication, one signal
transmitted by
the sender is
received by one
receiver.

MULTICASTING
Live TV

programs are
transmitted by
ei ther  of  2
M u l t i c a s t
methods viz :
Internet Group
M a n a g e m e n t
P r o t o c o l
( IGMP) or
P r o t o c o l
I n d e p e n d e n t
M u l t i c a s t i n g
(PIM).  In
M u l t i c a s t i n g ,
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  jo in  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,
containing one or
more ‘labels’. This is
called label stack. The
core routers or label
Switch Routers
exchange labels and
d e s t i n a t i o n
information with each
other.  The data when
reaches  the
dest inat ion edge
router ,  here  MPLS
labels  are  removed
and IP information re-
stamped on to  the
packets  and sent to
the DSLAM. In
Mumbai  IOL
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

Fig. IPTV Head End
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Broadcast Signals are encoded
into MPEG-4 or VC-1 format which
can be transmitted @ 1.5 Mbps

Midware provides the Electronic
Program Guide (EPG)

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
quality 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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ìíyçuç-2 mçí ³çn oíKçç pçç mçkçÀlçç nÌ çÆkçÀ ScçHççÇF&pççÇ-4 SJççÇmççÇS®ç.264

³çç JççÇmççÇ-1 oçívççW GuuçíKçvççÇ³ç çÆvçcvç çÆyçìd jíìdmç Hçj Dç®sçÇ ÒçmççjCç kçwJçççÆuçìçÇ
JççÇçÆ[³ççí Òçoçvç kçÀjlçç nÌ~ Fmç kçbÀÒçíMçvç kçíÀ mççLç ³çn mçbYçJç nÌ çÆkçÀ 1.5
Mbps kçíÀ kçÀç@vçmìWì çÆyçìd jíì (mççÇyççÇDççj) Hçj 2 Mbps kçíÀ DççyçbçÆìlç
yçQ[çÆJç[dLç kçíÀ YççÇlçj çÆJç<ç³çJçmlçá kçÀçÇ çÆ[çÆuçJçjçÇ kçÀçÇ pççS~
SvçDççímççÇ, SmçSuçS Jç JççÇHççÇSvç

vçíìJçkç&À Dçç@HçjíMçvç mçWìj (SvçDççímççÇ) SkçÀ Símçç mLçuç nÌ pçnçb mçí
ìíuççÇkçÀc³çáçÆvçkçíÀMçvmç vçíìJçkçÀçX kçÀçí çÆvç³çbçÆ$çlç çÆkçÀ³çç pççlçç nÌ~ SvçDççímççÇ,
Dçuççcç& ³çç Kççmç çÆmLççÆlç³ççW kçíÀ çÆuçS vçíìJçkç&À kçÀçÇ cçç@çÆvçìçÆjbiç kçíÀ çÆuçS
çÆpçccçíJççj nçílçç nÌ, çÆpçmçHçj mççÆJç&mç yç´íkçÀ [çGvç ³çç kçwJçççÆuçìçÇ uçç@mç kçÀçÇ
nçuçlç kçÀçí ìçuçvçí kçíÀ çÆuçS çÆJçMçí<ç O³ççvç oívçí kçÀçÇ pç©jlç nÌ~ pçnçb mççÆJç&mç
uçíJçuç SûççÇcçWì (SmçSuçS) yçíno kçÀþçíj nçílççÇ nÌ, Jçnçb SvçDççímççÇ kçÀçí
cçnlJçHçÓCç& YçÓçÆcçkçÀç Dçoç kçÀjvççÇ Hçæ[lççÇ nÌ~ SmçSuçS kçíÀ lçnlç mçíJçç
Òçoç³çkçÀ mççÆJç&mç yç´íkçÀ [çGvç, DççF&HççÇ HçÌkçíÀì uçç@mç, çÆpçìmç& Jç mçáj#çç ìÓìvçí
kçíÀ çÆuçS #ççÆlçHçÓçÆlç& YççÇ kçÀj mçkçÀlçç nÌ~ JççÇHççÇSvç vçíìJçkçÀçX kçíÀ cççcçuçí cçW
SmçSuçS kçÀçHçÀçÇ cçnlJçHçÓCç& nçí iç³çç nÌ~
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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

JççÇHççÇSvç vçíìJçkç&À, ÒççFJçíì vçíìJçkç&À nçílçí nQ pççí mçájbiç Üçjç Dçv³ç
vçíìJçkç&À mçí pçáæ[í nçílçí nQ, GoçnjCç kçíÀ çÆuçS HççÆyuçkçÀ Fbìjvçíì~ HççÆyuçkçÀ
Fbìjvçíì kçíÀ THçj çÆmçmìcç mçb®ççuçvç kçíÀ ªHç cçW mçáj#çç mçyçmçí çÆJççÆMç<ì uç#çCç
cççvççÇ pççlççÇ nÌ~ mçáj#çç kçÀçjCççW mçí [íìç kçÀçí kçbÀìWì FvççÆ¬çÀHMçvç Jç çÆJçMJçmçvççÇ³çlçç
pçÌmççÇ mçáj#çç çÆJçMçí<çlççDççW kçíÀ mççLç Yçípçç pççlçç nÌ~ DççÆOçkçÀlçj JççÇHççÇSvç
DççOçççÆjlç GHçkçÀjCççW cçW m¬çÌbÀyççÆuçbiç Jç mcççì& kçÀç[& çÆ[kçÀçíçÆ[biç pçÌmççÇ Hçnuçí mçí
çÆvççÆcç&lç mçáj#çç çÆJçMçí<çlççSb nçílççÇ nQ~ HçíMçíJçj Dçç@çÆ[³ççí ÒçmççjCç kçíÀ çÆuçS

WHY MPEG-4 AVC H.264 OR VC-1 ENCODING?

Compression System Data Rate

NO COMPRESSION

SDTV (Standard Definition TV) 270 Mbps
HDTV (High Definition TV) 1500 Mbps

MPEG-2

SDTV 4-8 Mbps
HDTV 12-20 Mbps

MPEG-4

SDTV 2-4 Mbps
HDTV 12-15 Mbps

MPEG-4 AVC H.264/VC-1

SDTV 1.5 Mbps
HDTV 8 Mbps
Table 2 : Why MPEG-4 AVC H.264 or VC-1 Encoding?

ScçHççÇF&pççÇ-4 SJççÇmççÇS®ç.264 ³çç JççÇmççÇ-1 FvçkçÀçíçÆ[biç kçw³ççW?

kçbÀÒçÌmçvç ÒçCççuççÇ [íìç jíì

kçbÀÒçÌmçvç vçnçR
Smç[çÇìçÇJççÇ (mìQ[[& [íHçÀvçíMçvç ìçÇJççÇ) 270 Mbps

S®ç[çÇìçÇJççÇ ( nçF& [íHçÀvçíMçvç ìçÇJççÇ) 1500 Mbps

ScçHççÇF&pççÇ-2
Smç[çÇìçÇJççÇ 4-8 Mbps

S®ç[çÇìçÇJççÇ 12-20 Mbps

ScçHççÇF&pççÇ-4
Smç[çÇìçÇJççÇ 2-4 Mbps

S®ç[çÇìçÇJççÇ 12-15 Mbps

ScçHççÇF&pççÇ-4 SJççÇmççÇ S®ç.264/JççÇmççÇ-1
Smç[çÇìçÇJççÇ 1.5 Mbps

S®ç[çÇìçÇJççÇ 8 Mbps

ìíyçuç-2 : ScçHççÇF&pççÇ-4 SJççÇmççÇS®ç.264 ³çç JççÇmççÇ-1 FvçkçÀçíçÆ[biç kçw³ççW?

Dçç@çÆ[³ççí mççÇDççí[çÇF&mççÇSmç DççOçççÆjlç DççF&HççÇ YççÇ yççpççj cçW GHçuçyOç nÌ~
SHççÇìçÇ Jç SF&kçw³çÓ Üçjç uçç@v®ç vç³çç Dçç@çÆ[³ççí mççÇDççí[çÇF&mççÇSmç, DççF&HççÇ
vçíìJçkç&À kçíÀ THçj kçÀçcç kçÀjlçç nÌ~ mçcççÆHç&lç uççÇpç uççFvç kçíÀ cçákçÀçyçuçí Fbìjvçíì
DççOçççÆjlç JççÇHççÇSvç vçíìJçkç&À kçÀçHçÀçÇ mçmlççÇ nçílççÇ nÌ~ ScçHççÇSuçSmç çÆmçmìcç, Fmç
JççÇHççÇSvç vçíìJçkç&À kçÀçÇ jçÇæ{ kçÀçÇ n·çÇ cççvççÇ pççlççÇ nÌ~
çÆvç<kçÀ<ç&

pçyç kçÀçíF& vçíìJçkç&À mçí pçáæ[vçç ®ççnlçç nÌ lççí kçíÀyçuç ìçÇJççÇ çÆmçmìcç kçÀí
çÆJçHççÆjlç DççF&HççÇìçÇJççÇ çÆmçmìcç cçW cçuìçÇkçÀçmì ûçáHç cçW MçççÆcçuç nçívçí kçÀç DçvçájçíOç
ScçHççÇSmçSuç çÆmçmìcç kçÀçí Yçípçlçç nÌ~ cççÇçÆ[uçJçí³çj Fmçí ÒçcçççÆCçlç kçÀjkçíÀ mçÓ®çvçç
kçÀçí vçíìJçkç&À kçÀçí Yçípçlçç nÌ DççÌj çÆJç<ç³çJçmlçá, GHçYççíkçwlççDççW kçÀçí çÆcçuçvçç Mçáª
nçílçç nÌ~ Fmç ÒççÆ¬çÀ³çç cçW ³çnçb oíjçÇ nçílççÇ nÌ~ çÆJç<ç³çJçmlçá kçÀç DçvçájçíOç kçÀjvçí Jç
çÆjçÆmççÆJçbiç kçíÀ yççÇ®ç kçÀçÇ mçcç³ç DçJççÆOç kçÀçí pçÌHç ìçFcç kçÀnlçí nQ~ ³çn pçÌHç ìçFcç
2 ³çç 3 mçíkçíbÀ[ kçÀç nçílçç nÌ~ ³çn JççÇDççí[çÇ kçÀç³ç&¬çÀcç kçíÀ cççcçuçí cçW DççÆOçkçÀ

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

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. 
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uçíKçkçÀ kçíÀ çÆJç<ç³ç cçW

ÞççÇ çÆJçumçvç ÖçÀçbçÆmçmç vçí içJç&cçWì FbçÆpççÆvç³çj kçÀç@uçípç, çÆ$ç®çáj mçí FuçíçÆkçwì^kçÀuç
FbçÆpççÆvç³ççÆjbiç (yççÇ.ìíkçÀ) Hççmç kçÀçÇ~ 1990 cçW Jçí Dçç@uç FbçÆ[³çç jíçÆ[³ççí cçW
MçççÆcçuç náS~ GvnçWvçí G®®ç #çcçlçç Jççuçí cççÇçÆ[³çcç Jçíyç Jç Mçì& Jçíyç ì^çbmçcççÇìj

cçW kçÀçcç çÆkçÀ³çç~ GvnW mçÌìíuççFì DçLç& mìíMçvç, cççF¬çÀçíJçíyç çÆuçbkçÀ
DççÌj kçbÀH³çÓìj vçíìJççÆkç&bÀiç kçÀç J³ççHçkçÀ DçvçáYçJç nÌ~ ÞççÇ çÆJçumçvç,
Dçç@uç FbçÆ[³çç jíçÆ[³ççí Jç oÓjoMç&vç kçíÀ mìçHçÀ ì^íçÆvçbiç kçÀç@uçípç kçíÀ
cçnJçlJçHçÓCç& J³ççÆkçwlç jní nQ~ GvçkçÀçÇ ªçÆ®ç kçÀç #çí$ç mçÌìíuççFì
kçÀc³çáçÆvçkçíÀMçvmç, [çÇìçÇS®ç Jç kçbÀH³çÓìj vçíìJççÆkç&bÀiç nÌ~

GvnW Dçç@uç FbçÆ[³çç jíçÆ[³ççí kçÀçÇ Fbìjvçíì DççOçççÆjlç
yçáçÆkçbÀiç kçÀçÇ mLççHçvçç kçíÀ çÆuçS DççkçÀçMçJççCççÇ JçççÆ<ç&kçÀ HçájmkçÀçj YççÇ Òçoçvç
çÆkçÀ³çç iç³çç~ Jçlç&cççvç cçW Jçí cçábyçF& cçW Dçç@uç FbçÆ[³çç jíçÆ[³ççí Jç oÓjoMç&vç kçíÀ
pççívçuç Dçç@çÆHçÀmç cçW kçÀç³ç&jlç nQ~

GvçkçÀç F&-cçíuç wilsonf@vsnl.net nÌ~

nçílççÇ nÌ~ JççÇDççí[çÇ kçÀç³ç&¬çÀcç kçÀçÇ Mçá©Dççlç Hçnuçí JççÇçÆ[³ççí mçJç&j mçí çÆHçÀj
vçíìJçkç&À mçí nçívççÇ ®çççÆnS~ Jçlç&cççvç cçW DççF&HççÇìçÇJççÇ kçíÀ THçj Dçç@HçÀj JççÇçÆ[³ççí
kçwJçççÆuçìçÇ, çÆ[çÆpçìuç kçíÀyçuç kçíÀ cçákçÀçyçuçí kçÀcçpççíj nçílççÇ nÌ, uçíçÆkçÀvç ³çn vççíì
kçÀjvçç vç YçÓuçW çÆkçÀ Jçí Jçnçb mçí çÆmçiçvçuç uçívçí cçW kçÀçHçÀçÇ mçcç³ç uçílçí nQ pçnçb Jçn
nçílçç nÌ DççÌj FmççÆuçS ncçW GmçkçíÀ cçálçççÆyçkçÀ nçÇ ìíuççÇHçÀçívç kçbÀHççÆvç³ççW mçí DçvçácççÆlç
uçívççÇ nçíiççÇ, çÆpçmçmçí GvçkçíÀ GHç³çákçwlç æ{ç®çí kçÀç uççYç Gþç³çç pççS~ DççF&HççÇìçÇJççÇ
çÆmçmìcç kçÀç Dçv³ç DçJçiçáCç nÌ uççmì cççFuç, [çÇSmçSuçSScç kçÀçí kçÀç@Hçj uçÓHç
cçW Hççmç kçÀjvçç~ kçÀç@Hçj uççFvç, mçbHçkç&À Jç çÆmçiçvçuç mçcçm³çç mçí ûççÆmçlç nçílççÇ nÌ
çÆpçmçmçí JççÇçÆ[³ççí kçwJçççÆuçìçÇ ÒçYçççÆJçlç nçílççÇ nÌ~ çÆJççÆYçvvç jçGìmç& Jç mJççÇ®ççW kçíÀ

yççÇ®ç mçb®çççÆuçlç DççíSHçÀmççÇ kçÀç yçQ[çÆJç[dLç Jç mJççÇ®ççW kçÀçÇ kçwJçççÆuçìçÇ Hçj YççÇ mçíJçç
Jç kçwJçççÆuçìçÇ çÆvçYç&j kçÀjlççÇ nÌ~ GHçYççíkçwlçç DççOççj Jç kçÀç³ç&¬çÀcççW kçÀçÇ mçbK³çç yçæ{vçí
kçÀçÇ nçuçlç cçW mçJç&j kçÀç uçiççlççj HççÆj<kçÀjCç pç©jçÇ nçílçç nÌ~ Dçblç cçW Flçvçç kçÀn
mçkçÀlçí nQ çÆkçÀ çÆmçmìcç kçÀçÇ mçHçÀuçlçç, mçjkçÀçj ³çç HççÆyuçkçÀ mçíkçwìj GHç¬çÀcççW Üçjç
mçcçm³çç kçíÀ mçcççOççvç cçW yçjlçí iç³çí GllçjoççÆ³çlJç Hçj çÆvçYç&j kçÀjlççÇ nÌ~

çÆjuçç³çbmç FvHçÀçíkçÀç@cç, pçÌmççÇ yçæ[çÇ kçbÀHççÆvç³ççb, cççF¬çÀçímçç@Hçwì, YççjlççÇ

S³çjìíuç, ìçìç ìíuççÇ, S®çSHçÀmççÇSuç FvHçÀçíìíuç kçíÀ mççLç çÆcçuçkçÀj Yççjlç cçW

DççF&HççÇìçÇJççÇ uçç@v®ç kçíÀ yçíno çÆvçkçÀì nQ~ ncçuççíiç Gvçmçí Dç®sçÇ mçíJçç kçÀçÇ

GccççÇo kçÀjlçí nQ, kçw³ççWçÆkçÀ Jçí DçHçvçí #çí$ç cçW Òçyçá× nQ DççÌj GHçYççíkçwlççDççW kçÀçí

mçnçÇ kçÀvJçpç¥mç mçíJçç kçÀçÇ çÆ[çÆuçJçjçÇ kçÀjWiçí~  

The Video Quality Over IPTV Is
Much Poorer Than Digital Cable TV

DççF&HççÇìçÇJççÇ kçíÀ THçj JççÇçÆ[³ççí kçwJçççÆuçìçÇ,

çÆ[çÆpçìuç kçíÀyçuç kçíÀ cçákçÀçyçuçí kçÀcçpççíj nçílççÇ nÌ
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