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Abstract – This paper presents a tool for monitoring and analysing T2-MI signal in the DVB-T2 domain 
developed by La Salle. T2-MI Analyzer allows monitoring the T2-MI signal generated by a T2-Gateway. 
The tool also allows the capture of the input signal (ASI or IP) to file for detailed analysis of header and 
payload bits as specified by DVB-T2 for T2-MI. 
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1 DVB-T2 SYSTEM OVERVIEW 

 
 
In DVB-T2, the use of Physical Layer Pipes (PLPs) allows a service-specific robustness. 
 
T2-Gateway takes decisions on allocation and scheduling to enable Single Frequency Network (SFN) 
operation. The signal generated by T2-Gateway is specifically distributed to each modulator in the network 
in such a format that can unambiguously create an identical on-air signal. 
One ore more input streams are taken by T2-Gateway to generate un-coded Baseband frames and L1 
signalling information that is sent over the T2-MI. 
For the T2 system, RF signal is generated by the T2-Modulator. It uses all T2-MI data to perform error 
coding, frame building and modulation operations. 
The construction of reliable networks of transmitters (in both MFN and SFN configurations) is achieved 
through DVB-T2 Modulator Interface (T2-MI). 

 
Figure  1-1 shows the block diagram of a typical DVB-T2 end-to-end chain for Transport Stream. “Interface 
B” corresponds to T2-MI, at the output of the T2-Gateway. 

 
 

 
 

Figure  1-1 Block diagram of a typical DVB-T2 chain 

DVB-T2 Baseband Frames encapsulate the DVB-T2 system inputs (TS and/or Generic Streams). These 
DVB-T2 Baseband Frames are carried in the DVB-T2 Modulator Interface (T2-MI). 
Apart from this information, T2-MI also corries other T2 data: 

• L1 signalling data: It enables the construction of T2 frames by the modulator. 
• IQ vector data: for any auxiliary streams. 
• DVB-T2 timestamp: for synchronization issues. 
• Future Extension Frame (FEF) data. 

All this information is transmitted in the on-air DVB-T2 signal, except the DVB-T2 timestamp packets. 
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A modulator uses the synchronization timestamp data to define the precise time of DVB-T2 signal emission. 
 
First, T2 data is packetized into T2-MI packets, and then T2-MI packets are encapsulated into DVB/MPEG 
Transport Stream packets using Data Piping. 
 
The DVB TS packets are carried natively carried over any standard DVB Transport Stream interface (ASI). 
Also, it can be encapsulated within IP packets over IP based networks. 
 

 
 

Figure  1-2 The T2-MI protocol stack 

 
 

2 T2-MI PACKETS  
 
T2-MI allows the transmission of several different types of T2-related data through T2-MI packets. 
Figure  2-1 shows the T2-MI packet format. 
 
 

 
 

Figure  2-1 T2-MI packet format 
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A T2-MI packet has a header of 6 bytes, a variable-length payload plus padding bits (when required), and a 
32-bit CRC for error detection at the end. 
 
Currently the following T2-MI packet types are defined associated with carrying payload: 
 

• Baseband Frame 
• Auxiliary stream I/Q data 
• Arbitrary cell insertion 
• L1-current 
• L1-future 
• P2 bias balancing cells 
• DVB-T2 timestamp 
• Individual addressing 
• FEF part: Null 
• FEF part: I/Q data 
• FEF part: composite 
• FEF sub-part 

 
 
 
 



 T2-MI Analyzer Tool for DVB-T2 

ENGINES Page 7 
 

3 T2-MI ANALYZER TOOL 
 
T2-MI Analyzer developed by LaSalle is a tool for monitoring and analysing T2-MI signal in the DVB-T2 
domain.  
Figure  3-1 shows schematically a block diagram of the T2-MI Analyzer tool. T2-MI signal is generated by a 
DVB-T2 Gateway. This equipment is capable of generating the output signal in three ways: ASI, IP or save 
it to file. The diagram shows a first block which corresponds to the Input Interface that accepts all three types 
of T2-MI signal. After configuring the type of input signal with which to work, T2-MI Analyzer starts in 
monitoring mode, for ASI and IP, and in analysis mode for file input. Monitoring mode displays the basic 
configuration parameters of the T2-MI signal and allows the user to capture a T2-MI signal to a file. 
Analysis mode shows in detail the different T2-MI packets (header and payload) and can extract the PLPs 
transported in Baseband Frame packets and save them to TS files. 
 

 
 

Figure  3-1 T2-MI Analyzer tool block diagram scheme 

 
As explained above, the T2-MI Analyzer tool has two basic operating modes. Firstly it is a T2-MI signal monitoring tool. The 

application allows three input types: ASI, IP and file.  

Figure  3-2 shows an application screenshot where user can select the type of input signal (ASI, IP or file). 
 



 T2-MI Analyzer Tool for DVB-T2 

ENGINES Page 8 
 

 
 

Figure  3-2 T2-MI Analyzer – Input Selection Frame 

 
 

For monitoring functionality, T2-MI signal is only meaningful for ASI and IP input signal types. This feature analyzes the 
input T2-MI signal in real-time and detects the configuration parameters, as shown in  

Figure  3-3.  
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Figure  3-3 T2-MI Analyzer – T2-MI Monitoring – IP input si gnal 

 
It is also possible to capture the input signal, for both ASI and IP input, to a file. After this capture, T2-MI data contained in 
captured file can be analyzed in more detail. As mentioned above, the T2-MI signal is encapsulated on MPEG TS packets, 

therefore, in an intermediate step, a T2-MI signal decapsulation (Data Piping decapsulation) is performed to T2-MI packets. 
Once obtained these T2-MI packets, the tool allows a detailed bit and/or byte analysis for header and payload of T2-MI 

packets. The application presents a friendly user interface to navigate through the different types of T2-MI packets and to 
read the header fields and payload bytes contained ( 

Figure  3-4). 
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Figure  3-4 T2-MI Analyzer – Analysis Mode 

Finally, the T2-MI Analyzer tool allows the regeneration of different PLPs carried in the Baseband frames 
that are transmitted in T2-MI signal. 
 
In analysis mode, the frame at the top right shows a T2-Frames navigation, which can be seen as a list of the 
type of T2-MI packets carried in each T2-Frame. Figure  3-5 shows an example of the T2-MI Navigator. 
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Figure  3-5 T2-MI Analyzer – T2-Frame Navigator 

The frame of the upper left lists all the T2-MI packets as shown in Figure  3-6. The different colours of the 
icons that label the Baseband Frame indicate different PLP ID. 

 

 
Figure  3-6 T2-MI Analyzer – T2-MI Packets list 

The lower left frame (Figure  3-7) shows in detail the T2-MI packet: T2-MI Header, T2-MI Payload, padding 
bits and CRC32. The T2-MI packet that is displayed corresponds to the selected T2-MI packet in the list of 
T2-MI packets (Figure  3-6). 
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Figure  3-7 T2-MI Analyzer – T2-MI Packet fields 

T2-MI Payload shows the different fields depending on T2-MI packet type. The types of T2-MI 
packets that can be parsed and displayed are: 
 

• Baseband Frame 
• Auxiliary stream I/Q data 
• Arbitrary cell insertion 
• L1-current 
• L1-future 
• P2 bias balancing cells 
• DVB-T2 timestamp 
• Individual addressing 
• FEF part: Null 
• FEF part: I/Q data 
• FEF part: composite 
• FEF sub-part 

 
Figure  3-8 correspond to the lower right frame. It shows all the bytes (in hex) of selected T2-MI packet. 
Background colours indicate the bytes of header, payload, padding and CRC32. 
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Figure  3-8 T2-MI Analyzer – T2-MI Packet bytes (hex) 
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