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AND CONVERSION

INTRODUCTION

Today, entertainment is a
booming business. Media companies are
announcing the introduction of new TV
Channels everyday. This also provides
opportunities for growth to Satellite,
Cable and Telecom companies. DTH
operators are increasing the number of
TV Channels they can beam to their
subscribers. On the other hand MSOs
are not lagging behind in this race and
are increasing their number of channels G.C.JAIN
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processing of TV programmes accounts for 80% of
the cost of a Digital Headend /Analog Headend,
compared to the investments required for
transmission & distribution equipment.

Fig-1 & Fig-2 shows details of Analogue &
Digital Headend System. It is quite evident from
this, that it is economical to setup a Master Headend
at one place and carry signals to distant locations
over Fibre Networks (SDH/SONET Networks) or
Satellite using a Headend In The Sky (HITS)
platform.

A HITS platform has already been launched
by WWIL and several other companies have also
declared plans to launch more HITS platforms.
However, there is a limitation to using satellites
which limits the number of TV Channels (60-80) that
can be transmitted due to limited number of
transponders now available on a single satellite.
With an increased transponder requirement for TV
Channels - including the greater bandwidth
required for High Definition TV (HDTV), the use
of HITS will have its constraints.

IP TRANSMISSION OVER FIBRE OPTIC
NETWORK.
Due to the very widespread use of the
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Internet, the IP (Internet Protocol) standard has
been adopted universally, even for non internet
applications. Telecom companies have embraced
IP standards for all their bulk interconnection
traffic.

IP Networking has been found to be cost-
effective and reliable for sending Digital TV Signals.
With SONET / SDH technology, it possible to
transport more than 40Gbits data over long
distances without quality degradation.

Telecom companies worldwide have laid
millions of Kms of Optic Fibre. If Cable TV
companies want to rent bandwidth on these cables,
the CATV signals also need to be converted to the
IP format, for long haul transmission.

Fig-3 Shows IP Networking Scheme from a
Central Master Headend to regional or in-country
locations and conversion at the receive end for use
it in various formats namely

i) Analogue RF

i) Digital QAM

iii)  IPTV to FTTH Network

iv)  IP traffic over XDSL networks
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DIGITAL CATV TO IP

All digital Cable TV networks worldwide use
QAM (Quadrature Amplitude Modulation)
modulation for distributing signals from the
Headend to the individual consumers.

Inside the Digital Headend, either ASI
(Asynchronous serial interface ) or IP (Internet
Protocol) digital streams are used. Hence for long
distance transmission on telecom fibre, Digital QAM
or ASI streams are converted into IP Streams using
an IP Gateway .

At the receive end, IP streams are converted
back into ASI Streams for processing into the
various listed formats.

IP to RF and digital conversion technology
has been developed in India by MCBS and it is being
marketed and will be used by several major MSOs.
It is possible to provide IP conversion to 106
Analogue TV Channels and 280 digital TV Channels
in one or two 19” racks with 44U height. Thisis a
very cost effective approach with a high degree of
reliability. This approach has been used all over
the world for transmission and distribution of a
large number of TV Channels. This system is
reliable, Cost effective, upgradeable and user
friendly. It can be deployed by Telcos (Telecom
Companies), CableCos and ISPs.

BENEFITS OF IP NETWORKING

Since the Internet Protocol is a widely
deployed, reliable and proven format, it offers the
following benefits to its users:
i) Long distance and reliable communication.
ii) Several ISPs can share same Network for their
traffic load.
Two Way interactive to provide NMS and
control from remote locations.
Unlimited data capacity upto 40Gbits and
more
Cost effective and upgradable for various
voice/data/video applications.

SONET AND SDH FIBER OPTICAL NETWORKS.
Telephone companies need to transmit very
large amounts of telephone/data traffic over
thousands of Kilometers. For this application, they
first developed the PDH standard. The
Plesiochronous Digital Hierarchy (PDH) system
runs in a state where different parts of the network

iii)
iv)

V)
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are nearly, but not quite perfectly, synchronised.
The term Plesiochronous is derived from Greek
plesio, meaning near, and chronos, time.

The PDH or Asynchronous Transfer Mode
(ATM) standard provided connectivity at :

E1l 2Mbits or
E2 8Mbits or
E3 34Mbits etc.

The SDH (Synchronous Digital Hierarchy)
protocol can carry more data over the same fibre
than PDH. Hence, SDH is replacing most PDH
telecommunications networks worldwide.

SONET & SDH

Synchronous optical networking (SONET) and
Synchronous Digital Hierarchy (SDH), are two closely
related multiplexing protocols for transferring
multiple digital bit streams over the same optical fiber.

SONET and SDH are based on circuit mode
communication, meaning that each connection
achieves a constant bit rate and delay. For example,
SDH or SONET may be utilized to allow several
Internet Service Providers to share the same optical
fiber, without being affected by each other's traffic
load, and without a need to temporarily borrow free
capacity from each other. For SONET & SDH, only
certain integer multiples of 64 kbit/s are possible.

SONET and SDH are pure time division
multiplexing (TDM) protocols (not to be confused
with Time Division Multiple Access, TDMA).

DEPLOYMENT

Both SDH and SONET are widely used today:
SONET in the U.S. and Canada

SDH in the rest of the world.

SDH standards have been laid down by the
International Telecommunication Union (ITU). The
SONET standard has been set by the American
National Standards Institute (ANSI).

SONET Is Deployed In The USA &

SDH In The Rest Of The World

It is not within the cope of this article to
provide protocols & framing details. However,
Table-1 provides SONET/SDH data profiles. The
table shows that STM-0 provides 51.840Mbits
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SONET / SDH DATA PROFILE
SONET SONET SDH Level Payload Bandwidth Line Rate
Optical Carrier Level | Frame Format | and Frame Format (Kbit/s) (K/bits)
OC-1 STS-1 STM-0 48,960 51,480
OC-3 STS-3 STM-01 150,336 155,520
0C-12 STS-12 STM-4 601,344 622,080
0C-24 STS-24 STM-8 1,202,688 1,244,160
0OC-48 STS-48 STM-16 2,405,376 2,488,320
OC-96 STS-96 STM-32 4,810,752 4,976,640
0C-192 STS-192 STM-64 9,621,504 9,953,280
OC-768 STS-768 STM-256 38,486,016 39,813,120
OC-1536 STS-1536 STM-512 76,972,032 79,626,120
0C-3072 STS-3072 STM-1024 153,944,064 159,252,240

capacity while STM-1 and 4 provide 155.520 Mbits/
sec and 622.080 Mbits/sec capacity. STM-1 refers
to Synchronous Transport Module Level-1 and it is
the basic transmission format for SDH system.

Table-1 also shows that STM-4 can carry more
than 150 TV Channels in digital format. SDH
profiles go upto STM-16, 64, 1024 which are 25,
10.00, 159.00 Gbits data rates respectively. If STM-
4 circuits are used, it is possible to send 2500 Digital
TV Channels. (One standard TV Channel will
occupy of 4.0-5.0Mbits data while High Definition
will be approx 8-10Mbits.)

)] Indian Railways has installed 5000 systems
over 18,000 RKm fibre. This includes
Northern, Western, Eastern and Southern
Railways.

i) Most Private Telecom operators have
deployed of SDH technology for their
services.

SATELLITE & CABLE TV

83

4, 155.520 Mbits/se 7 622.080 Mbits/sec &l 9
AT € | THEITH, M ZiIe ATEg aae—1 &1 Swid
BT & AT T8 WIS e & T aie ZFmig ®He
% | 2gA-1 38 W fernell & wHeis-4, f3ed ®iTe ¥ 150
2 A 3E @ B B bl ¢ | T UThEd
TIEUA-16, 64, 1024 T o1 Wbl © ol b A 25,
10.00, 159.00 Ghits 72 21T 2 | (e THEITH-4 H{che T S5
fopaT S ® 1 I% We & f 2500 BiTed SEr Tt @
T TR AT | (U =% 21T 91 4.0-5.0Mbits 327 &l
TG BT Tdlh BT [2TEFH TTHT 8-10Mbits @)

A Single STM-4 Circuit Can % gacivi-4 gike 2500 Rfsiew
Carry 2500 Digital TV Channels At g7t @t 3G BT THGT &
SDH DEPLOYMENT IN INDIA. ART ¥ THSITT & TR
Presently there are several thousands STM- . .. .
4/16 systems in use in India . WA § ALl § %E F TALITH-4/16 fired ¥ |

i) 9PAE Td T 18000 AW fhAMET ®BES & HIT
5000 Bred @ |39 I, 9fvad, gat o
T T A 2 |

i) AfereRdY T Sl STt | ST HErst & oy
THAZIUG daiehl dl AT ¢ |

SEPTEMBER 2008




I 'r TRANSMissION

GAIL & IOCL have also deployed SDH
networks.

MTNL, Mumbai has deployed 12 rings
connecting 80 Exchanges using STM-1/4
systems.

BSNL has STM-1/4 /16 SDH Network for
long haul operation throughout India.
Hence, any Cable TV network that converts
its signals to SDH, can rent bandwidth on any of
the above networks and get carriage over thousands
of Kilometers. A single digital headend, can
distribute its signals all over India.

FUTURE TECHNOLOGY & CAPACITY

It is evident that Fibre optic networks with the
SDH transmission system have become the order of
the day for transporting large and voluminous data.
SDH technology has been made available upto 40Gbits
capacity while standards have been laid for STM-1024
(159.252Gbits) capacity. This will provide ultimate
benefits to common carriers, TELCOS, CableCos,
MSoS for connectivity over long distances for regional
and in-country distribution of voice/data/video
traffic. W

(Next Month, we will be carry a technical article
on How The Tamil Nadu Government’s Arasu
Cable TV Network, will be distributing its digital
CATYV signals throughout the state, deploying
SDH architecture. MCBS has played an enabling
role at Arasu — Ed)
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V)

In 1971 Mr. G.C Jain completed his post graduate
degree in Advance electronics from Indian Institute
of Science (I.1.Sc.), Bangalore & joined Space
Application Centre (ISRO) Ahemdabad.

Mr. Jain was with ISRO for 16 years & Jain has
worked with renowned scientists Dr. Vikram A.
Sarabhai, Dr.APJ Abdul Kalam (Former President of
India), Prof. Satish Dhavan and Prof. Yashpal.

Mr. Jain founded ‘MCBS’ in 1985. MCBS has
developed several new technologies, including IP to RF
Analogue & Digital conversion systems for CATV
Headends.

Mr. Jain has more than 150 technical papers and
contributions to his credit. He is fellow member of
Institute of Electronics & Telecommunication
Engineering Society (India), Fellow Member of
Broadcast Engineering Society (India) and chairman of
BES(I), Gujarat Chapter.

Mr. Jain is a recipient of the Udhyog Shree & Udhyog
Rattan Award.
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