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 Nowadays the cutting-edge technology seems to be 
solving all jobs under IP, in IP environment. In the 
field of digital television technology this trend means 
more and more demand for transmitting the transport 
stream in IP environment. A great advantage of IP 
transmission is that this protocol is used in more and 
more fields thus the price of the equipment for its 
implementation is very favourable, and its further 
decrease can be expected in the future. 
 IP transmission first remembers everyone to 
Internet, TCP/IP and e-mail. However speaking about 
transmitting the transport stream under IP, alludes to 
a quite unlike task since here the data rate is several 
thousand times higher, and the amount of data to be 
transmitted is several thousand times larger. 
Transmitting these high amounts of data at higher data 
rates technically has already been solved by today, 
however handling and programming the concerned 
equipment needs a totally new approach. 
 This publication by CableWorld deals with the 
transmission of the transport stream in IP environment 
and discusses how to operate the associated gigabit 
systems. The aim is to give the reader guidance for 
designing and operating the systems of the next 
generation. 

1. Device control through IP network 
 The first generation devices of digital television 
technology were typically built with the use of a 
computer motherboard, thus for setting and 
programming them the computer offered itself 
automatically. At establishing connection between the 
computer and the device nobody bothered with the 
problems of the RS232 port or the parallel port, with 
having the inexpensive Ethernet connection. The very 
high data rate of gigabit transmission offers possibility 
to entrust the Ethernet network with transmitting also 
the transport stream. Since the speed of the signal 
processing capability of the PC is lower by orders of 
magnitude than that of required by the transport 
stream, the devices have been equipped with two 
Ethernet connectors: the device control connector uses 
the “low speed” channel going to the processor of the 
PC, and the transmission of the transport stream uses 
the new „high speed” channel. This solution is shown 
in Figure 1. Several devices provide a third and a 
fourth channel too, e.g. for error signals and other 
services based on the RS232. 
 The drawback of this solution is the need for 
building two or more, in some cases identical networks 
(switches + cables + computer). 

Figure 1 
Conventional solution: separated transport stream transmission 

and device control on the device’s rear panel. 

2. TS transmission and device control through 
the same network 

 It is a native demand to use the same network for 
both jobs, but this can only be implemented by 
manufacturers being capable of separating by hardware 
the very high-speed transport streams and the low speed 
control signals. CableWorld Ltd’s Gigabit Ethernet 
Controller has been designed just for this task; the rear 
panel of the devices of the gigabit system contains one 
single Ethernet connector only. The rear panel of this 
new device family is shown in Figure 2. 
 

 
Figure 2 

Part of the rear panel of CableWorld’s gigabit products 
 

 The advantage of this solution is that establishing 
the system needs the building of one single Ethernet 
network only: beyond transmitting the transport streams, 
device control, SNMP remote control and error message 
sending will be made through this network, too. The 
common network is considerably less expensive, more 
lucid and more reliable. The drawback of the solution is 
that the tangible data connection between the devices 
fully disappears from the sight of the user: transmitting 
and routing the data will be made on an invisible 
platform, which needs to be got acquainted with, whose 
handling has to be trained now. 

Transmitting and routing the transport stream in IP environment 
Fundamentals of the fast data transmission 
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3. Internet Protocol basics 
 The Internet Protocol (IP) has been formed in the 
past years as a result of multistage developments. 
These stages utilizing the earlier results and being 
superimposed on each other are referred to as layers. 
Becoming familiar with the IP environment first needs 
the knowledge of three terms. 
 The IP is implemented in Ethernet networks, where 
the participants, the devices will be distinguished from 
each other by their MAC (Medium Access Control) 
address. This is the most important identifier in the 
system; all participants receive the messages physically 
by this. The MAC Address is a 6-byte identifier, which 
mostly will be represented with the hexadecimal value 
of its bytes, in the form as shown in Figure 3. The 
manufacturers all over the world take special care of 
bringing out each device with a unique MAC address, 
differing from that of all other ones. 

Figure 3 

Notation of the MAC Address in hexadecimal form 
 

 The MAC address is bound with the hardware and 
not with the user; therefore at establishing the 
worldwide web introduction of a new address became 
necessary. This address became the IP Address, which 
in the IPv4 system has a length of 4 bytes and will be 
assigned to the names of the users. The IP address will 
be represented with the easier to handle decimal form 
as shown in Figure 4. 

Figure 4 
Notation of the IP Address with the decimal form of the bytes 

 

The IP Address is an identifier interpreted at a higher 
level, in a higher layer, and the software is required to 
find the actual MAC Address to the given IP address. 
 The third important identifier is the Port Number, 
which is in an even higher layer. Its notation and 
interpretation is shown in Figure 5. 

Figure 5 
Notation and interpretation of the Port Number 

The port number is a 2-byte identifier, which is 
interpreted as one single number, thus its value can be 
between 0 and 65535. The port number tells the 
software, which has to receive and process the message 
arrived to the device. E.g. the FTP connection will 
always be established through port 21, e-mail 
correspondence through port 25, SNMP remote control 
through port 161 etc. The port number range 0 to 1024 
has been reserved for the most frequently used items of 
software; its allocation is shown at www.iana.org. 

4. Unicast and multicast transmission 
 The Ethernet network and the IP transmission 
based on it have been designed solely for establishing 
point-to-point connection. The data transmission 
between such two participants is referred to as unicast 
transmission. Solely unicast transmission is used e.g. 
for programming or checking up a device. 
 The Ethernet transmission is suitable also for 
broadcast transmission, where all participants receive 
the message, but this kind of transmission will be used 
here quite seldom. 
 Video conferences and similar facilities working 
under IP need a kind of transmission, which allows 
more than one participant to receive a data stream 
simultaneously. The transmission designed for this 
requirement is referred to as multicast transmission. 
The multicast transmission was adopted as a posterior 
amendment in the IPv4 system; it contains numerous 
clumsy solutions, but there is no better in its stead. The 
multicast transmission can only be handled by those 
devices (switches etc.) looking deeper into the 
messages and having the proper software for handling 
these special features. 
 Multicast transmission exists in IP environment 
only; for its identification the IP address range 
between 224.0.0.0 and 239.255.255.255 has been 
allocated. The hexadecimal format of the multicast 
addresses falls in the hE0 to hEF range, thus the 
hardware by receiving the bits 1110 at the beginning of 
the IP address gets informed of having received a 
multicast message, which needs special handling. 
 Another special feature of the multicast message 
is the special MAC address, which has to be derived 
from the IP address as follows: 

01:00:5E:(IP2 and h7F):IP3:IP4 
Participants of multicast systems, in this case the 
devices are classified in three performance level 
groups. To Level-0 belong those devices not able to 
handle the multicast system. To Level-1 belong those 
ones capable of sending out multicast messages. Such 
device is CableWorld’s CW-4851 IP TV Server. 
Level-2 means those devices, capable of handling both 
multicast sending and receiving. This kind of device is 
CableWorld’s CW-4901 Gigabit Ethernet Controller. 
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 The multicast trans-
mission is accomplished 
with UDP messages; its 
special feature is, that 
the sender of the 
messages receives no 
notice of which partici-
pants are receiving its 
sending. The receiver 
uses IGMP messages to join receiving a data stream, 
thus the multicast receiver needs to have ability to 
handle the Internet Group Management Protocol 
(IGMP). 

5. Encapsulating the TS in UDP packets 
 Transmitting the transport stream in IP environ-
ment is demanded mostly in telecommunication 
networks and on routes between devices. In both cases 
due to the high data rate, the transmission to come into 
question can be UDP/IP only. Note: in IPTV systems, 
to forward a television program to the subscriber 
TCP/IP transmission is used too, but here we do not 
discuss this topic. 
 In the UDP packet a data amount of max. 1,500 
bytes can be placed. Since the transport stream consists 
of 188-byte packets, the most economic solution is to 
encapsulate 7 packets of 188 bytes each in a UDP 
packet. In this case the useful data content of the UDP 
packet will be 7×188=1,316 bytes. The 7-packet UDP 
packets are used worldwide, but versions with (1 to 
6)×188 bytes also used. After encapsulating the 
transport stream there is no other to do than provide 
the packet with the proper IP address and MAC 
address as well as and Port address and send it off in 
the IP medium. The value of the IP and MAC address 
is determined by the unicast or multicast nature of the 
application, whereas the Port number is determined by 
the features of the applied solution. 

6. The role of port number in the transmission 
 In the introduction it was shown that in its gigabit 
system CableWorld has combined the device control 
instructions, which need slow processing only and the 
transport stream transmission, which needs a thousand 
times faster procession. The Ethernet packets can be 
routed to the connector of the requested device at 
lower level with the MAC address, at higher level with 
the IP address. For sorting the packets arriving 
combined in the device, CableWorld developed a super 
fast circuitry, which sorts out the incoming data 
according to the port numbers. The block diagram of 
sorting out the incoming data packets is shown in 
Figure 6. The messages arriving in the device are 
received first by the MAC Filter and it forwards only 
those having the proper MAC address. 

Figure 6 
System of sorting out the messages on the basis 

of their port numbers, in CableWorld’s gigabit devices 
 
In the second step the Port Filter sorts out the messages 
on the basis of their port numbers. The most important 
characteristics of the Port Filter is the Transport 
Stream Port Interval, whose low and high limit is to be 
set by programming. The Gigabit Ethernet Controller 
forwards the packets arriving with port numbers within 
this interval to the transport stream receivers. Those 
device control instructions sent within this interval get 
lost, the transport streams sent outside this interval 
overload the IP Manager module, which performs the 
complicated device control instructions! 
 

Note! 
 At installing the gigabit system the user’s first 
task is to establish port number ranges both for 
transmitting the transport stream and for device 
control. 
 

 CableWorld recommends the use of following 
ranges: for communication with the devices 56,000 to 
56,999, for transmitting the TS 57,000 to 59,999; but 
also other ranges can be used. 
 

  Com Port Interval:  56 000 - 56 999 
  TS Port Interval: 57 000 - 59 999 
 
For beginner users we recommend to strongly keep 
these ranges, for users skilled in this field we 
supplement the above with following: 
 

• The Gigabit Ethernet Controller automatically 
expands the TS Port Interval with all fixed values, 
which have been given as reception port value at one 
of its IP receivers. 
• A device control instruction can be sent to any port 
except for those having been designated to the TS and 
for the possible fixed values, but the reserved range 
between 0 and 1024 should not be used. 
• The Gigabit Ethernet Controller works in the same 
way also in 100Base-T environment; if the transport 
stream goes into the 100 Mbit/s data rate, do not be 
afraid to use this operation mode. 
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7. Transport stream transmission under IP 
 IP networks of proper high data rate and capable 
of handling multicast transmission allow establishing 
systems, which transmit the transport stream in purely 
IP environment. CableWorld Ltd distinguishes its 
systems of this kind with the naming 

Digital Television System 
with Transport Stream Transmission over IP 

from its systems working with ASI transmission. The 
devices of this system are equipped with one single 
full duplex 100/1000Base-T input, through which they 
receive the input signal and deliver the output signal. 
The structure of the system transmitting the TS over IP 
is shown in Figure 7. 
The output signal of the devices can be led to the IP 

network in following versions: 
• Send to the IP address of the requesting participant. 
• Send to a particular IP address within the network. 
• Send for all participants within the network by 

broadcasting. 
• Send to a particular IP address in another network. 
• Send with multicast addressing for more than one 

device (participant). 
Forwarding the transport stream is done in any case in 
UDP/IP packets. The content of the UDP packets can be 
composed at the user’s option with the following 
features: 
• Number of the TS packets: 1 ... 7 / UDP. 
• TS packet format: 188 or 204. 
• Null packet remover: On-Off 
• Sync search: On-Off 

The summarized output signals of the 
numerous devices form a high data rate 
UDP data set, from which the particular 
receivers can access the required 
transport stream by the address data. In 
this system all devices, which are 
requested to access any part of the data 
set have to be configured as receiver. 
Each receiver of the system can be 
configured as unicast or multicast 
receiver. 
 Configure as unicast receiver those 
receivers, which you want to exclusively 
access a part of the data set. Generally a 
smaller part of the system’s receivers are 
configured to unicast mode, they are 
mainly the receivers of telecommunication 
networks and those receiving classified 
data, but even a QAM modulator can 
operate as unicast receiver. 
 Multicast addressing and multicast 
receivers are required if the same data 
have to be accessed by more than one 
device. E.g. connecting the output signal 
of a satellite receiver to more than one 
TS remultiplexer can only be done in 
multicast system. In systems 
transmitting the transport stream under 
IP the transmission mode to be used is 
mainly multicast. Beside the 
remultiplexers even the QAM 
modulators can operate as multicast 
receivers. CableWorld’s products can be 
set to each operation mode by 
programming; the user can configure the 
device according to their demand. 

Figure 7 
Schematic diagram of a digital cable television 
headend transmitting the TS under IP 



 
 

 

Features of the unicast and multicast reception R e c i p e s

6

8. Configuring unicast and multicast receivers 
 

 At unicast transmission the user decides the IP 
address the TS sender device has to send its output 
signal to. On this command the sender sends ARP 
messages on the network to find out the reciver’s 
MAC address. The output signal will only be sent out 
after the receiver sent an answer to the ARP message. 
In lack of this answer the transport stream will not be 
sent to the IP network at all. 
 On the receiver’s answer the network components 
connect both devices and transmission starts. Then the 
receiver has no other to do than receive and process the 
UDP packets sent to it. Most of the computer network 
components are equipped with an „address table”, in 
which the device enrols the IP address of the devices 
sending messages through its particular connectors. If 
any of these devices does not send messages for a longer 
period of time (usually some minutes), its address will 
automatically be deleted from the table. If the receiver 
only receives the data and does not send message to the 
network, its address will sooner or later deleted from the 
address list, and from this time on the network 
(switching) component does not know anylonger the 
device to send the data to. In such case most switching 
components put the packets in question to each of their 
outputs usually overloading the system by this. If there 
is possibility to remove this error, this should be done by 
configuring the switcher; if not, the Gigabit Ethetnet 
Controller will solve the problem. The Gigabit Ethetnet 
Controller is equipped with an automatic ARP sending 
function, which allows it to regularly signal its presency 
to the network. The repetition time of the messages, the 
ARP Repetition Time can be set between 1 and 255 
seconds. Switching off can be made by setting its value 
to 0. 
 At multicast transmission the user decides the IP 
address on which the output signal of the device will 
be sent out. After this the output signal will 
unconditionally be present on the network regardless 
of being received or not by any device. In lack of 
receivers the network components throw away the 
UDP packets. 
 The multicast receiver is an intelligent device: if it 
gets a command to receive a UDP data series, first it logs 
in at the network components to receive the signal. After 
logging in it has to regularly inform the network about its 
need for receiving the signal further on. Therefore it 
sends the network IGMP Report messages with a 
repetition time adjustable between 0.4 and 102 sec. At 
the end of the reception it logs off the multicast group, 
signalling that it does not need this data stream 
anylonger. 
 The multicast signal can be received by any 
number of receivers simultaneously; they can log in 
and log out for the reception at any time. However this 
requires a network, which is capable to handle the 

protocol of the multicast system. Network components 
suitable for multicast transmission are always more 
expensive than conventional ones. 
 

Note: Establishing multicast networks needs much 
higher technical knowledge and care than that of 
unicast networks. 
 

9. How to choose the IP address and the port number 
 Technically trained and skilled users is given free 
hand; the CableWorld products can be 
comprehensively configured. For beginner users we 
recommend following: 
 For the unicast networks use the 10.123.13.xx 
address range. Within this, the value 10.123.13.0 is the 
identifier of the network; 10.123.13.1 is the address 
reserved for the router or gateway. Set the devices to 
addresses between 10.123.13.2 and 10.123.13.254. The 
network mask value adjusted to this system is 
255.255.255.0. The CableWorld products are shipped set 
to IP address 10.123.13.101; for changing the IP address 
the SW-4800 software can be used in both the 100 Mbit 
and the Gigabit system alike. The SW-4901 software can 
be used to program the devices of the gigabit system 
only. 
 For establishing multicast transmission use the 
239.123.13.xx address range so that it can easily be 
memorized. 
 For the communication between the devices use 
the port number range 56000 to 56999. The default 
value of the software is taken also from this range. If 
more than one item of software is requested to run 
simultaneously, the communication must be set to 
different port value at each one.  
 For the transmission of the transport stream use 
the range of 57000 to 59999. Since the most important 
precondition for the working of the transmission is the 
right choice of the IP address and the port number, the 
rules are shown in some examples in the following 
paragraph. 
 The most important rule: no device is allowed to 
be set to the same IP address and MAC address as 
another device. Primarily recommended is using 
CableWorld Auto MAC address, but it is no trouble at 
all when users being in possession of own MAC 
addresses use their own addresses. 
 At unicast transmission the IP address is given, 
the port number can be chosen anywhere within the 
above range. The best way is to separate a range for 
unicast transmission (e.g.: 57000 to 57500). Figure 8 
shows an example for unicast transmission: here one 
module of the OFDM demodulator with 10.123.13.82 
IP address sends transport stream with port number 
57010 to module 2 of the MPEG-2 Decoder with 
210.123.13.158 IP address, while the other 
demodulator module feeds signal to a module of the 
CW-4944 IP to ASI Converter through port 57020. 
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Sending out the TS is done with the Send TS to IP 
command, the receivers are waiting for the incoming 
packets at the given port. In the example the controller 
of the MPEG-2 Decoder has the port number to decide, 
to which of its four decoder modules the actually 
arriving UDP packet has to be forwarded. 
 A considerable advantage of transmitting the 
transport stream over IP network is, that changing the 
signal routes does not need any change in the cabling, 
merely the concerned devices have to be 
reprogrammed. 
 

 
Figure 8 

Transport stream transmission between devices 
in unicast mode 

 The advantage of multicast transmission is the 
possibility of forwarding the same signal to multiple 
devices simultaneously whilst the receivers can be 
switched on/off and reconfigured during the operation 
of the system without disturbing it. Figure 9 shows an 
example for using multicast mode. The four signals 
generated by the demodulator will be put to the IP 
network with following addresses and port numbers: 
 IP Address: 239.123.13.110 Port:  58110 
 IP Address: 239.123.13.120 Port:  58120 
 IP Address: 239.123.13.130 Port:  58137 
 IP Address: 239.123.13.140 Port:  58140 
 On setting the receiver to multicast reception it first 
sends an IGMP Membership instruction to the switch, 
by which it calls for the appointed multicast data stream. 
The switch asks with an IGMP Query instruction those 
further participants requesting this data stream, too. The 
devices answer this query also with an IGMP 
Membership instruction. During reception the receiver 
signals its further need for the data stream with the 
repetition time set as the value of the IGMP Report 
Time. The value of the IGMP Report Time is adjustable 
between 0.4 and 102 sec; the value 0 serves for 
switching off sending reports. At the end of the recption 
the receiver signals with an IGMP Leave Group 
message that it does not need the data stream anylonger. 
CableWorld’s Gigabit Ethernet Controller module 
comprises four IP receivers; each of them communicates 
separately with the switch serving it. After a power 
failure or a break of the IP connection the opertation 
starts again with the communication steps. 

 
 

Figure 9 
Forwarding the transport stream to multiple receivers 

simultaneously in multicast mode. 
 

 All three receivers in Figure 9 comprise 4 receiver 
modules each, and for this example each receiver calls 
for the data streams of the demodulator in a different 
way. In the first receiver all four modules call for 
different data streams, in the second receiver two 
modules call for the same data stream and in the third 
one all four modules request to work with the same 
data stream. The Controller of the receiver processes 
the incoming data stream with the method shown in 
Figure 10: the MAC Filter and the Port Filter pass less 
and less data streams and at last the processing unit 
gets the requested data stream only. 
 The multicast and unicast transmission mode can 
be applied to the four modules of the device in any 
optional combination. With two or more receivers 
within one device configured to unicast mode, the 
particular data streams can be routed to the proper 
module by the port number. 
Note: In case of both unicast and multicast 
reception the IP address and the assigned MAC 
address decides if the data stream gets to the 
connector of the device. After the data stream got to 
the connector of the device and passed the MAC 
filter, it will be led to the proper signal processing 
module upon the port number. 
 

 
 

Figure 10 
Procedure of filtering the UDP packets in multicast mode 
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10. Configuring the TS Sender and the IP Receiver 
 

 The sequence of putting in operation and 
configuring the TS Sender modules, which send the 
transport stream to the IP network and that of the IP 
receiver modules, which receive the transport stream, 
is optional. Prior to configuring the modules a system 
plan should be prepared, which contains the IP 
addresses, port numbers etc. of the devices and streams 
as well as the way of composing the transport stream. 
As an example, see the devices in Figure 8, where the 
IP address assignment was made as follows: 
 

10.123.13.82 OFDM Demodulator Quad 
10.123.13.158 MPEG-2 Decoder Quad 
10.123.13.247 IP to ASI Converter Quad 
 

The OFDM Demodulator at the transmitter side 
comprises 4 TS Sender modules, they will send 
transport streams to 2 × 4 IP receiver modules at the 
reception side. Let modules 1 to 3 of the transmitter 
side send multicast data stream to the IP network and 
module 4 send in unicast mode to module 1 of the IP 
to ASI Converter. Let the IP address and port number 
allocation in the transmitter side be: 
 1. 239.123.13.110 Port: 58110 
 2. 239.123.13.120 Port: 58120 
 3. 239.123.13.130 Port: 58137 
 4. 10.123.13.247 Port: 57100 
Perform the communication with the devices through 
port 56100, and let the UDP packets comprise 7 × 188 
byte packets (since most of the IPTV systems use this 
format). Run the SW-4901 Gigabit Ethernet Controller 
software, set the addresses of the devices then by 
setting the IP address to 10.123.13.82 go to the TS 
Sender Platform. 
 

Note: The TS Sender and IP receiver modules need 
many parameters to be set; therefore it is practical 
preparing these settings in advance in an ini file, and 
in the configuration procedure loading them from 
this file (and also saving well working settings in ini 
file). 
 

In this example we assume not to have prepared ini file, 
therefore all parameters have to be set one by one. The 
GUI panel of the first TS Sender is shown in Figure 11. 
 

 
 

Figure 11 
GUI panel of the TS Sender 1 module 

 

From the drop down lists in the four dialog boxes in 
the left side select the settings according to the task. 
The dialog boxes marked with grey colour cannot be 
used in the given configuration. 
When sending a transport stream to the IP network it is 

practical to switch on the Null Packet Remover, not to 
superfluously increase the data rate with null packets. 
Where it is necessary, also the packets found faulty by 
the Transport Error Indicator may be removed by setting 
the TSP Flag to On. At simple transmissions, at the 
reception limit the picture will be less disturbing if this 
feature is not used. Type in the IP Address box and the 
TS Port box the values according to the system plan. On 
starting to type the colour of the box changes to yellow, 
and processing the data will be started on hitting the 
Enter key. In this application the Data Valid wire will not 
be used, set Disabled here. The settings will be loaded in 
the device on the Send TS and the Always Send TS 
command. The Send TS command is effective until 
switching off the device only, whereas the Always Send 
TS command saves the settings thus after switching off 
and on the device it goes to the state according to the last 
settings. The device confirms the reception of the 
command with the green colour of the display next to the 
button, and the software signals with red colour if the 
device has not sent confirmation message. For the 
confirmations see examples in Figure 12. 
 

 
 

Figure 12 
The display of the TS Sender at confirming 
the reception of the data and in case of error 

 

Upon the above description configure the rest of the 
modules of the transmitter side; at module 4 set unicast 
mode with selecting Send TS to IP in the Sending Mode 
box and then read back the settings. The read back values 
appear in the display with green colour. At this point the 
multicast TS sending is already going on, whereas the 
unicast module is searching its receiver with ARP 
messages, since it has not been put in operation yet. The 
queried operational modes are shown in Figure 13. 
 

 
 

Figure 13 
Display of the operating modes after query 

 

The simplest way to check up the data traffic of the IP 
network is using an Ethernet analyser (e.g. Ethereal 
www.ethereal.com), where with some experience even 
the TS packets can be recognized in the UDP packets. 
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In our example alltogether 8 IP Receiver modules of 
two devices wait for being programmed to some kind 
of reception. Set the first two modules of the MPEG-2 
Decoder to receive the same multicast data stream, and 
the further two modules to receive another. The data to 
be set: 
 

 1. 239.123.13.110 Port: 58110 
 2. 239.123.13.110 Port: 58110 
 3. 239.123.13.120 Port: 58120 
 4. 239.123.13.130 Port: 58137 
 

In this example the first and the second module will 
receive the same data stream, one of them will decode 
from the stream the program ‘A’ and the other one the 
program ‘B’ demonstrating the use of multicast 
transmission. 
For making the settings set in the SW-4901 software 
the IP address to 10.123.13.158 and go to the TS 
Receiver platform. Figure 14 shows the preset GUI 
prior to sending out the commands. 
 

 
 

Figure 14 
GUI of the Gigabit Ethernet Controller 
with the panels of the four IP Receivers 

 

Setting the multicast mode and IP address port number 
needs no explanation. The NCO frequency should be 
to set to a value at which the data stream arriving 
through IP can leave the receiver module, that is, the 
output data rate should be higher than the input data 
rate. Note, the NCO frequency expressed in Hz is 
identical with the output byte rate. In the gigabit 
controller the NCO generates the output signal from a 
125 MHz clock signal, thus if it can be freely chosen, 
setting e.g. 5.0 MHz (125/25=5) results in a jitter-free 
output signal. Select the continuous or gated state of 
the output clock signal accordingly to the parameters 
of the device following the receiver. The MPEG-2 
decoder in the example can receive both, thus both 
settings can be demonstrated. At the packet format also 
various settings will be shown here. At configuring the 
transmitter side IP TV format was chosen along with 
null packet removal, thus switching on the Null Packet 

Remover on the receiver side would have no meaning 
here. The Null Packet Inserter has to be set in 
accordance with the continuity of the output clock 
signal. The IP Receiver can only deliver continuous 
output clock signal if the Null Packet Inserter is 
switched on, since the intervals without data can be 
filled in with null packets only. Selecting Gated 
operation mode results in discontinuous output signal, 
in such case the Null Packet Inserter has to be switched 
off. Gated mode has to be used for transparent 
transmission and for low output data rate required by 
the task. Note, wrong pairing of the operation modes 
results in faulty output signal. The packet format can 
freely be adjusted to the requirements of the given 
application. 
 The IP Receiver allows removing those packets 
signalled to be faulty by the Transport Error Indicator 
bit, but it is recommended not to use this feature just in 
the user’s first applications, in order to get a better 
picture quality at the reception threshold. Skilled users 
can switch on this feature with setting TSP Flag On 
mode. 
 Each of the four IP Receivers can be switched on 
and off separately. In this example all of the four 
receivers have to be switched on, but not used IP 
Receiver modules must always be switched off. 
 

Remember, even the not used modules must be 
programmed, or switched off, since leaving them in 
the setting of an earlier application may result in 
unwanted effects! 
 

 On typing data in the data boxes of the TS 
Receiver Platform the colour of the box changes to 
yellow; processing the data starts also here on pushing 
the Enter key. The settings can be programmed in the 
device with the Load to Device button. The four IP 
Receivers can be programmed separately, 
independently of each other. Sending out the actual 
settings and their receipt is signalled with the green 
colour of the display next to the button; on 
unsuccessful programming the display changes to red. 
On modifying the setting the display changes to 
yellow. The settings of the four IP Receiver modules 
can be read back. 
 When operating larger systems, multiple devices 
it is strongly recommended to save the data in ini file, 
and also to prepare the settings in ini file and to load 
them from the file. 
 
At troubleshooting always remember that the IP 
address decides if the data stream gets to the device, 
and then the Port number decides the IP receiver 
which will receive for processing the data arrived to 
the device! 
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In the example the other receiver at 10.123.13.247 IP 
address is waiting for being programmed. Set its first IP 
Receiver module to unicast reception and let its output 
signal drive with continuous signal a QAM modulator set 
to 6.875 MS/s and 64 QAM mode. This example also 
demonstrates how the data stream of a lower data rate 
OFDM channel can be increased to the higher data rate 
of a QAM channel. Without going into the details of the 
setting, note that because of unicast reception the IP 
address of the device is the only one to be present in the 
Receiver IP Address box. After setting the IP address of 
the device under programming this box will be filled in 
by the software. The GUI after having made the settings 
is shown in Figure 15. 
 

 
 

Figure 15 
Configuring the unicast receiver 

at the address 10.123.13.247 
 

Set the second IP Receiver module to receive the 
239.123.13.110 Port: 58110 multicast data stream in 
the way described earlier. Switch off the third and 
fourth module so that they will not disturb the 
operation of the system with their earlier settings. 
 Beside programming the sender and the receiver 
do not forget to control the network. At unicast 
reception, if the receiver does not send messages for a 
longer periode of time, its address will be deleted from 
the table of the switch and the UDP packets sent for it 
will load also the rest of the outputs of the switch as 
broadcast data. If this unwanted effect cannot be 
removed with the configuration of the network, 
repetitive messages can be sent out from the receiver 
with setting the value of the ARP Repetition Time >0. 
The repetition time of the messages should be set to a 
value, which prevents the switch to delete the address 
of the receiver from its list between two messages. Too 
frequent messages load the network unnecessarily, 
therefore setting a repetition time between 1 and 4 
minutes is recommended. The value of the ARP 
Repetition Time can be set on the Network Setup page 
of the SW-4901 software. 
 At multicast reception the receiver has to 
regularly signal that it still needs the data stream. The 
repetition time of this signalling can be set with the 
value of IGMP Report Time. The value of the IGMP 
Report Time is the same for all four modules, and at 
programming any of the receiver modules the actual 
setting becomes valid. Though the repetition time is 
common, the messages sent out are individual: the four 
receivers set the content of their own messages on their 
own. Recommended value for the IGMP Report Time 
is usually 30 to 100 sec. 
 

11. Special solutions in transmitting the TS under IP 
 

 According to the relevant standard the Ethernet 
packets will be closed with a 4-byte CRC, and at the 
receving side the packet is to be thrown away if the 
CRC signal transmission error. In transmitting data for 
device control this action is right, also the message 
processing circuitry of the Gigabit Ethernet Controller 
throws away the packets burdened with CRC error. 
 Applying an error correction in this sense would be 
not useful at transmitting the transport stream, because in 
case of the smallest error the UDP packet will be thrown 
away before the error correction. At IP TV and similar 
services throwing away one UDP/IP packet means 
throwing away 7 complete packets. It can easily be 
understood that the error of some single bits in the data 
stream of the transport stream causes much less error in 
the output picture and sound than the lack of 7 complete 
packets. To avoid the packet loss caused by smaller 
errors at receiving the transport streams the Gigabit 
Ethernet Controller does not inspect the CRC, thus the 
incoming packets will not be thrown away because of 
CRC error. In usual applications this is the solution 
resulting in the accessible best picture and sound quality. 
 The Gigabit Ethernet Controller permits to 
include special solutions for professional applications, 
even with inserting error correction codes, if the user is 
willing to pay for the associated considerable costs. 
The 7×204 byte format etc. have been included just for 
satisfying such demands. 
 This description recommends at several places not 
to remove packets indicated faulty by the Transport Error 
Indicator bit. The reason for that is that this procedure 
results in removing a complete packet causing larger 
error in the picture and sound than the error of a few bits. 
Maintaning these recommendations it should be 
emphasized that there are professional applications where 
the priority of the data streams or other regulations 
require the use of the features neglected above. We plan 
to discuss these complex issues in our later publications. 
 

12. Establishing multicast networks 
 Configuring multicast networks is much more 
complicated than unicast networks and there are quite 
few technicians who have expertness in establishing 
multicast systems. It should be emphasized here that 
special care has to be given to establishing multicast 
networks. This section gives guidance to avoid the 
most frequent errors. 
 For building multicast network first purchase a 
switch, which is capable of handling IGMP (Internet 
Group Membership Protocol) Query messages and 
performing the router functions. Since proper switch 
types can be programmed for accomplishing the 
routing functions necessary to multicast services, such 
networks usually do not use separate router. 



 
 

 

Establishing multicast networks Recipes 

11

It is the right way to decide in favour of purchasing the 
model of highest performance. Remember, the data 
rate of the transport stream is tipically 40 Mbit/s, and 
no larger delays are acceptable in its forwarding. For 
applications in the field of digital television technology 
it is favourable if the switch is equipped with a large 
internal RAM (512 KByte or larger) and its packet 
handling capability (pps - packet per sec) per output is 
large (e.g. 1,488,095 pps per port at 1Gbit/s). A simple 
multicast network is shown in Figure 16. 

 
Figure 16 

Multicast network of a digital television system 
for transmitting the transport stream between the devices 

 

For decreasing the load of the network it is practical to 
connect the transport stream delivering devices (QPSK 
– OFDM – QAM demodulators etc.) directly to the 
router. It is advantageous if the router is equipped with 
many ports, and it has vacant (reserve) ports above the 
necessary number. The receivers of the system will 
call the router for their requested multicast data 
streams, therefore the router has to be capable of 
handling a large number of data streams (e.g. 256 data 
streams). 
 Usually there is no possibility to connect also the 
multicast data stream processing devices directly to the 
router, therefore the number of ports needs to be raised 
by using switches. The devices applied for this 
expansion have to feature IGMP Snooping function, 
that is, observing the communication between the 
device and the router, and accomplishing the tasks 
connected with the messages, which signal logging in 
the multicast group amd logging out of the group. The 
switch featuring IGMP Snooping function lists the data 

streams the devices connected to its ports need, and 
puts to the particular port that data packet only, which 
has been requested there. 
 Numerous models of CableWorld’s products are of 
quad design therefore in a port even four multicast 
requests can appear, moreover multicast and unicast 
requests can occur also mixed. At IP-input TS 
remultiplexers the number of requests at one port can 
be even the multiple of this, therefore also the switches 
in the second line have to be capable of handling the 

most possible data streams at their 
outputs. In the left side of figure 16, 
marked with „A” the optimum set-
up is shown. It may occur that as 
shown in the right side of figure 16, 
the task requires connecting in series 
more than one switch e.g because of 
the large distance. In such case 
measuring should validate if the 
available devices are suitable for the 
job, and the network should be 
designed for transmitting the 
minimum number of streams over 
the shortest routes. 
 It may occur that a data stream 
from some side branch has to be 
returned to the router in order to 
feed other branches from there. The 
full duplex mode permits this, but 
the branch leading to the router 
should be as short as possible. 
Avoid cross connecting side 
branches and making loops, because 

these make the data streams untreatable. Switches 
cannot distinguish identical data packets arriving from 
different directions. 
 

Note: 

• The CableWorld products operate in full duplex 
mode; both the transmitter side and the receiver 
side are suitable for achieving the maximum data 
rate. 

• The Gigabit Ethernet Controller is equipped with 
a hardware-based data processor, which is capable 
of sorting of the data packets even at maximum 
data rate. Thus e.g. it is permitted to vomit all data 
streams simultaneously to the input of the 
receiver. Of course the right data handling 
requests keeping to the rules of port allocation. 

• The Gigabit Ethernet Controller, when connected 
to a network, operates as a prefer Slave, it 
requires from a network device to initiate the 
setting of the operation mode. 
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A switch designed for general use and not for multicast 
transmission usually cannot cope with the multicast 
data stream, therefore it puts the stream to each of its 
outputs. In smaller, simpler set-ups even this can be an 
acceptable solution. 
 At building larger systems pay attention to the 
number of customers the applied switch can handle, 
and the number of customers whose MAC data its 
memory can store. A MAC address store of 8k can be 
considered expressly good. 
 The switch writes in its MAC memory the MAC 
data of the messages received at its ports. If for a 
longer period of time no message arrives with an 
earlier MAC data, this MAC address will be deleted 
from the memory. The lifetime of the data can be set in 
wide limits, e.g. between 10 and 1,000,000 sec, with 
the default value of e.g. 300 sec. In systems working 
with identical data for long periods of time set long 
time not to load the network unnecesarily, since the 
data will not change anyway. The Gigabit Ethernet 
Controller can be programmed to check-in time values 
between 1 and 255 sec; it is practical to chose the 
larger values e.g. 200 - 250 sec. The switch should be 
set to a safely larger value. At multicast transmission 
the adjustable range is smaller, but seek setting similar 
large values here, too. 
 
 CableWorld Ltd. 


