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Introduction
Users commonly rely on Media Delivery Index (MDI) values as a means to monitor the quality of Moving 
Pictures Expert Group 2 (MPEG-2) digital video transport streams when carried over Internet Protocol/Real-
time Transport Protocol (IP/RTP) networks in IP television (IPTV) environments. This paper provides an 
overview of the capabilities and limitations of MDI and discusses other measurements that are more important 
in determining the ability of a set top box (STB) to reproduce a quality video and audio experience for the end 
user.

Media Delivery Index
MDI is a two-number value expressed in the form of DF: MLR where DF represents delay factor and 
MLR represents Media Loss Rate. The DF: MLR measurement helps identify when the IP network causes 
impairments resulting in audio and video distortions and poor quality of experience (QoE) for the viewer.

Delay Factor
DF is a value expressed in milliseconds provides an estimated buffer size required for compensating network-
induced jitter. Although not mandatory, the recommended measurement interval is 1 second. Examination of 
the formula used to calculate DF shows that using a 2-second interval results in a larger DF value. The longer 
the measurement interval the larger the reported DF value Likewise, the smaller the measurement interval the 
smaller the resulting DF value.

The DF value is based upon the time stamp in the RTP header that is generated when the packet is created. By 
monitoring all of the RTP time stamps and comparing the value to the actual inter-packet spacing as measured 
on the network provides a measurement for network jitter. This network jitter is a measure of the RTP and is not 
MPEG-2 video specific.

Media Loss Rate
MLR is a packet loss measurement. Within each IP/RTP packet there are between 1 and 7 MPEG-2 packets 
that may contain video, audio, tables, nulls, or other types of metadata. Each packet is identified with a packet 
identifier (PID) value that defines the type of data in the MPEG-2 packet. The data associated with each PID is 
defined in the tables that are sent with the media streams that the STB uses to understand which PIDs contain the 
elements needed to render the selected program.

MLR is measured using the RTP sequence number values. Because MDI is unaware of the types of information 
contained in each RTP packet, the result is generalized. For example, if a table packet is lost, the user may 
experience little or no impact at all, whereas the loss of 7 video packets may cause obvious video distortion. MLR 
gives equal weight to both lost packets even though only one packet truly impacts the viewer.

Real Experience with MDI
At a customer lab, the MDI value for DF was measured to be 300 ms. The STB had 200 ms of buffer and was 
operating with no problems. The lab engineer wanted to determine why a 30-percent reduction in the 
recommended DF value worked with no detectable problems.

Assuming that this was due to the MPEG-2 traffic containing null PIDs, the function of the null packet is to 
ensure a constant bit rate. Because these are fill characters, it is unnecessary to buffer them. Because MDI is 
unaware of the content of the packet, it cannot make adjustments based on actual content resulting in a larger 
recommended jitter buffer than required.
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While MDI measurements can be useful, it is important to know their limitations. It is possible to have poor 
or no video due to MPEG-2 problems with perfectly acceptable MDI values. For example, the program clock 
reference (PCR) can experience problems related to accuracy or offset, leaving the STB unable to render the 
video even though the MDI values do not indicate a problem. In order to identify these user-impacting issues, 
probes must perform analysis at the MPEG-2 level rather than simply identifying jitter and packet loss at the 
RTP level.

The JDSU Approach
When developing the SimulTrack II capability for the MVP-200 and DTS-330 Ethernet monitoring 
application, JDSU chose to invest in custom hardware development that enabled simultaneous 
monitoring on each PID of each program rather than relying on simpler, less demanding RTP 
measurements.

While this poses a greater engineering challenge, the results are far superior. For example, on full line rate 
Gigabit Ethernet, it is possible to monitor the PCR timing health of each program for accuracy, offset, 
jitter, and drift. These measurements ensure that the STB can render the MPEG-2 video stream without 
problems.

With MDI, MLR packet loss is measured at the RTP level. A lost packet may contain video, audio, timing, 
tables, or other data. MLR indicates when something is lost but not what. SimulTrack II monitors each of 
the elements within the stream for loss and displays the impact on each element within the stream.

IP

MDI measurements are made at the IP/UDP/RTP 
level. It is not necessary for the packet to contain 
digital video, just that it encapsulates RTP.

MDI measurements

The MVP-200 performs analysis on digital video and the payload of 
each PID and can assure users that the results directly relate to the user 
experience of the video.
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Following is a comparison of MDI measurements versus the measurements that SimulTrack II provides. 
The MVP-200 can perform the listed measurements on all programs in a 24x7 monitoring environment. 
As demonstrated, the level of detail provided in SimulTrack II exceeds that of MDI. SimulTrack II 
provides alarms based on monitoring the MPEG-2 digital video stream which impacts the customer 
viewing experience.
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Conclusion
Monitoring at the RTP level using MDI provides a very high level view of the IP transport network yet 
provides limited value for determining STB jitter buffer size or isolating problems. It also lacks enough 
detail for pinpointing the problem or isolating the source. Actual MPEG-2 measurements provide a 
much more effective method of quantifying and isolating specific customer-impacting issues.
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MDI Measurements
• RTP Jitter
• RTP Packet Loss

• Name
• Source
• Destination
• Sync Byte
• Sync Loss
• TS ID
• PAT
• IP Rate (Mbps)
• MPEG TS 
  Rate (Mbps)
• Max Bit Rate
• Min Bit Rate
• Programs
• PCR PIDs
• Frames
• Packets
• Events
• Total PIDs

• Stream
• Program Name
• Program Number
• PMT PID
• PMT Rate
• Video PID
• Audio PID(s)
• CC Errors
• PID Errors
• PCR PID
• PCR Rate
• PCR Repetition Errors
• PCR Discontinuity Errors
• PCR Accuracy Errors
• PCR Jitter (ns)
• PCR Accuracy (ns)
• PCR Freq Offset (Hz)
• PCR Drift Rate (Hz)
• PCR Bad Values
• MPEG TS Rate (Mbps)
• Rate Max
• Rate Min
• Scrambled
• Events

• Video PIDs
• Audio PIDs
• Other PIDs
• Video Bit Rate
• Video Packets
• Audio Bit Rate
• Audio Packets
• Null Bit Rate
• Null Packets
• Other Bit Rate
• Other Packets
• PAT Bit Rate
• Continuity Count
• Transport
• IFD Mean (ms)
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