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TRANSPONDER
SHARING & PIDs

Always Wanted To Know About SCPC, MCPC
& PIDs and Did not Know Who To Ask ?
This Article Will Provide You The Answers In
Simple Language.

SATELLITES

Satellites are simply platforms in the Sky that
are used to receive signals from some location(s) on
the ground, and retransmit them back to the Earth,
covering a pre-determined geographical area, called
the 'footprint.' The 'Transponder’ on a satellite is the
device that receives and retransmits the signal from
the satellite. The process of sending a signal up to the
satellite, from the ground, is called 'Uplinking'. When
the satellite sends the signal down to the ground, it is
termed as 'down linking'. The uplinking and
downlinking is done at different frequencies, to ensure
that the 2 signals do not interfere with each other.
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Bands. These frequency bands are selected because
the Earth's atmosphere provides minimal loss while
transmitting these frequencies.

The frequency bands commonly used for
Satellite TV transmissions are the C Band and the
Ku Band. Table 1 provides typical uplink and
downlink frequency bands utilised.

With that very quick introduction to satellite
transmission basics, let us look at the different
modes used by satellites for efficiently using their
transponders.

SHARING A TRANSPONDER
The 27 MHz capacity of a single transponder
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is much larger that what is required for transmitting
a single TV channel. Hence it is divided into
multiple, smaller segments and sold to multiple
users, for TV channels, news gathering, Internet
data distribution or for telephony. Each of these
applications has some what different requirements.
Telephony requires the least delay (latency), since
delays in speech transmission during a telephone
conversation, can be unacceptable, causing audible
echoes. On the other hand, latency is relatively
unimportant for TV broadcasting, since it is
practically irrelevant whether a signal is received
with a 0.5 second delay.

Satellites divide their transponder bandwidth
using either SCPC or MCPC, and then share a
transponder with multiple users.

SCPC

SCPC stands for Single Channel Per Carrier.
Here, a separate frequency or carrier is allotted to
each individual user / channel on the transponder.
Loosely, this is similar to a leased line. A fixed
portion (bandwidth) of the transponder is bought
by the customer, and he pays for this capacity,
whether he fully utilises
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separately uplink signals to the transponder, and
down to a central facility. This is ideal for news
networks.

SCPC is also widely used to provide
dedicated backbone links between Global Internet
access and Telephony Service Providers worldwide.

On the other hand, the disadvantage of SCPC
is that each allocated user or allocated frequency
band on the transponder needs to be separate from
other allocated band, by an un-used or 'Guard Band'
to avoid interference. The guard bands represent
wasted transponder space & capacity.

As an example, a satellite transponder can be
shared by 4 channels / feeds, using SCPC. The same
transponder can support 6 similar channels / feed
+ several audio/radio channels too, using MCPC.

MCPC

MCPC stands for Multiple Channel Per
Carrier. For a 27 MHz transponder, typically, the
highest symbol rate that can be used is SR 26MS/s.

MCPC accommodates multiple users a single
transponder, by giving each user a brief time slot
to use the transponder. After that, the next channel
is allocated a brief time slot, until all channels are
provided access on the same digital stream. This
mode of 'Time Share' is called Time Division
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These channels can be video, audio,
telephony and data services.

MCPC & DVB

The term MCPC is frequently used in the
context of DVB (Digital Video Broadcasting) systems,
where the composite digital signal is referred to as a
MPEG-2 Transport Stream or DVB multiplex.

Multi Channels Per Carrier is easily the most
popular method of satellite communications today.

As we will see, DVB is structured to deliver
digital data, in packets. Each packet of data is
appropriately labeled. The receiver is told which
packets of data carry the required channel. The
receiver then receives only those data packets and
completely discards the other packets.

AN EXAMPLE

As a very simplistic example, let us assume
that an MCPC data stream carries 5 TV channels.
The first channel will be carried in package numbers
1, 6, 11, 16 etc. Similarly, Channel 2 will be carried
in packet numbers 2, 7, 12, 17 etc.

If a receiver is instructed to receive channel 3,
it will receive and decode packet numbers 3, 8,13,18
etc, and completely disregard all other packets.

WHAT ARE PIDs?

MPEG-2 transmits its data in packets of 188
bytes each. At the start of each packet is a Package
IDentifier (or PID) that tells the receiver what to do
with the packet. Because the MPEG-2 data stream
might be in MCPC mode, the receiver has to decide
which packets are parts of the current channel being
watched and therefore pass them onto the video
decoder for further processing. Those packets that
aren't part of the current channel are simply
discarded.

DIFFERENT PID
There are typically four types of PIDs used
by satellite receivers.

VIDEO & AUDIO PID
The VPID is the PID for the video stream and
the APID is the audio stream.

PCR PID

Occasionally, a PCR PID (program clock
reference) is used to synchronize the video and
audio packets, however, most of the time, this data
is embedded into the video stream.

SATELLITE & CABLE TV

88

T el & Rfge o1 sweEdeT & fefaet et Bl &
AT & Gy e, AT, NG F a7 Ja F & Tl ¢l
TUEE g St

TG ITeg ) AR 5T Sl (Sfeea dfsar
e F Tod ¥ fFr 9 2, Jei G99 fefoea fama
FI SeeT@ TAGES-3 2GS T a1 ST Ay F 7
e ST 81 ST # Aol el W, oA ¥ ddese
TR G BT T S| SIHis g9 e & Saer U
Ut G € S Tk ¥ fefSed 2o fefaat #dt 21 v
Jolh Yo IUFE e § A B AT S ¢ {Ea aemr
T % 2o & I Tohe SMavaF <9 B AT &l TF e
fifer fah 35 221 Tohe 91 fifge & & oI o af &
Qo S 2
SIS FAUUE

UF facga T 3TN N TeAdr J 3T 0 o &
TG S21 T o S Sl R FT 81 Teet S B
%, &, 22, 28 3N Tha TA § $Is 0 SR g6 @
S 3 W3, 9, 23, 2\ 3 Teha F S fopAT SR A
TS (e 91 99 3 fifga & 91 G feq T O =@ 3,
¢, 23, 2¢ 3fe T gt Tk & fifge g fedrs am 3k
I W THS F [T A W
LSS

USSR 3T 27 & Ui 2¢¢ aRe & e
T FA Bl TN T % I Yo SMESew (fegs
W) B & ST {6 (e @ aamr § & Ge & a1 =4
M2 WS-} S T F Guad: THOGE At ¥ w1 F
0T e & 78 (0T w0 ged § 6 3 S At aqa
7t T e 7 e © S e S8 o & Srfem & foe
difedr foPret & S0 T {61 ST €1 S Tahe a4 =7t &
feey T8 214§, 3% @ fear S gl
LR ICIES]

Foarse gt 51 2nesf &9 ¥ 9R @ F et &
TEAE T S
difea T siffear Temsst
AES, difea W & fou Teréel & 3t uiengs), ffsar
=W 2
TR qiemsst

- TATSTR el (ST Faiiah o) & S5aaTet
difear 7 3ffeaT ey F fAshRTes F01 1 a7 ST €, e
YT qUT I8 S AT T § 488 e

JUNE 2008




I 1RANSPONDER PIDs |

DATA PID OR SI PID

The data PID is used for data such as the
program guide, information about other frequencies
that make up the total package etc. This data is
called the System Information (SI) and uses a PID
value of between 0000 and 0014 (hex).

THE SYSTEM INFORMATION STREAM

S| packets tell the receiver about the format
of the transmission along with information such as
multiple language selections, program guide
information and other transponders that are related
to the current transponder.

You can think of the SI PID as the content
page of a book. It tells the user where all the
different content is distributed, within the book.

The main reason why DVB (European
standard) satellite receivers cannot receive digital
signals in the (American) ATSC standard, or
Motorola's Digicipher 2, is that the SI PIDs used in
these 2 standards is completely different, and non
compatible.

STATISTICAL MULTIPLEXING & MCPC

As we have seen above, the Multiple Channel
Per Carrier (MCPC) system permits efficient
utilisation of transponder capacity, and enable a 27
MHz transponder to carry approximately 6
simultaneous TV channels, using MPEG-2
compression.

The MCPC system 'multiplexes' ie provides
for multiple channels to be carried by allocating a
time slot for each channel.

In their efforts to carry even more channels,
engineers have handed over the time slot allocation
to computers, running elaborate statistical
algorithms. The computer samples each channel
about 50 times a second, and only allocated the
required amount of time to carry the TV content on
the channel at that instant. The excess is not wasted,
but used to carry additional channels.

Such 'Statistical Multiplexing' can double the
number of TV channels that can be carried per
transponder, from 6 TV channels without statistical
Multiplexing to 12 TV channel or even more.

Next month, we will take a closer look at how
statistical multiplexing works and its practical
benefits - not only for Satellite Transmission, but
also for Digital CATV Headends. B
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