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• Guarantying quality of service (QoS) of Digital Terrestrial Television transmitters
networks in all country is a priority.

• Deficient delivery of MPEG-2 Transport Stream to the transmission centers could
cause degradation on digital signal quality.

• This article verify the fundamental parameters of MPEG-2 TS into UDP multicast
streams, to achieve correct delivery with admitted tolerance values.

• UDP and RTP analysis are made with Wireshark, which allows capturing UDP
multicast streams and shows required bandwidth, packet loss, buffer
requirements, burst, jitter, delta, etc.

• TSReader and PROMAX TS Analyser softwares are used for checking priority 1, 2, 3
errors, PCR accuracy and other fundamental parameters.

INTRODUCTION



The trend is to converge

Satellite Uplinks

• Voice, data and video services are carried over the IP backbone
to the network edge.

• Real time services (voice and video) require Quality of Service.

TV Broadcasting

Telephony
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• Inter-packet arrival jitter causing delay.

• Inter-packet arrival jitter causing burst.

• Ethernet packet loss.

• Ethernet inter-packet arrival average drift/deviation from the MPEG-2 data transport rate.

• MPEG-2 quality due to packet corruption on the network, MPEG-2 encoding errors, or MPEG-2 packet

loss.

Properties that must be measured and monitored:

x7
MPEG-2

MPEG-2
MPEG-2

MPEG-2
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MPEG-2
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RTP UDP IP ETHERNET-II

1370 Bytes

MPEG-2 MPEG-2 MPEG-2 MPEG-2 MPEG-2 MPEG-2 MPEG-2 Ethernet/IP/UDP/RTPCRC

MPEG-2 uses time stamps called Program Clock References (PCRs), for every

program, wich the receiver uses to sync its clock.
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Encapsulamiento de los paquetes MPEG-2

Softwares and tools

TS ANALYSER

• It is a transport stream
analyser, decoder, recorder
and stream manipulator for
MPEG-2 systems.

• It can be very useful for
finding errors or inefficiencies
(TR 101 290).

• It can use a stream coming
from a file, satellite,
terrestrial, cable, or IP source.

• It shows an overview of the
channels and tables carried in
the mux.

• It is a transport stream
analyser for MPEG-2
systems.

• It shows detailed
information about priority
errors (TR 101 290).

• It calculates the TS bitrate
and PCR accuracy.

• It shows the video, audio
and data usage in the mux.

• It is a network protocol
analyser.

• It performs RTP analysis for
real time applications.

• It calculates UDP statistics
for multicast streams.
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Test Duration
(s)

Max. 
Delta 
(ms)

Max. Jitter
(ms)

Average
jitter (ms)

Total RTP 
packets

Lost RTP 
packets

Sequence
errors

National IP stream-Ciego 198.31 3.31 0.31 0.06 340948 35 (0.01 %) 35
Regional IP stream-Ciego 94.14 1.70 21582096.44 65255.00 161844 8 (0.00 %) 8

National IP stream-Chambas 468.14 68.59 2.10 0.23 800413 154 (0.02 %) 34
Regional IP stream-Chambas 137.45 18.05 22150304.58 58141.23 236311 7 (0.00 %) 7

Test Packets Packets/s Max. Bandwidth
(Mbps)

Average
Bandwidth (Mbps)

National IP stream- Ciego 340948 1719 19.5 18.8
Regional IP stream-Ciego 161844 1719 19.2 18.8

National IP stream-Chambas 800413 1709 24.6 18.8
Regional IP stream-Chambas 236311 1716 22.9 18.8

RTP analysis

UDP statistics

-Delta=inter-packet gap.
-Values on black background are wrong due to incorrect restamp in multiplexer B.

Note: Average window for UDP statistics 100 ms (TR 101 290).



Regional IP stream-Ciego

Values are right, in correspondance to MPEG-2 TS bitrate (17.99 Mbps). 



Regional IP stream-Chambas

MPEG-TS Bitrate increases and decreases.Inter-packet arrival jitter causing bursts



TS ANALYSER



• Wireshark, TSReader and PROMAX TS Analyser are useful tools for
UDP multicast streams and MPEG-2 TS analysis.

• Efficient delivery to Radiocuba Centers is a requirement for insuring
QoS.

• Jitter and packet loss are fundamentals parameters in real time
applications and services, so they must be measured and monitored
for avoiding degradation on digital signal quality.

• Inter-packet arrival jitter causing delay or UDP packet bursts (and its
effects on MPEG-2 TS) could cause pixelation on Digital Terrestrial
Television signal.

Conclusions
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