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T2-MI Analyzer Tool for DVB-T2

Abstract — This paper presents a tool for monitagind analysing T2-MI signal in the DVB-T2 domain
developed by La Salle. T2-MI Analyzer allows momitg the T2-MI signal generated by a T2-Gateway.
The tool also allows the capture of the input sidr{@&Sl or IP) to file for detailed analysis of heaat and
payload bits as specified by DVB-T2 for T2-MlI.
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1 DVB-T2 SYSTEM OVERVIEW

T2-MI Analyzer Tool for DVB-T2

In DVB-T2, the use of Physical Layer Pipes (PLR&W&s a service-specific robustness.

T2-Gateway takes decisions on allocation and sdimgdio enable Single Frequency Network (SFN)
operation. The signal generated by T2-Gateway asipally distributed to each modulator in the wetk

in such a format that can unambiguously createlentical on-air signal.

One ore more input streams are taken by T2-Gatewagenerate un-coded Baseband frames and L1
signalling information that is sent over the T2-MlI.

For the T2 system, RF signal is generated by théM@@ulator. It uses all T2-MI data to perform error
coding, frame building and modulation operations.

The construction of reliable networks of transmgtéin both MFN and SFN configurations) is achieved
through DVB-T2 Modulator Interface (T2-Ml).

Figurel-1 shows the block diagram of a typical DVB-T2 ¢aéend chain for Transport Stream. “Interface
B” corresponds to T2-Ml, at the output of the T2t€veay.

Interface A Interface B Interface C Interface D
IITS L] IIT2_M I!l IIDV B-T2!! IITS!!
_— =
Input S S84: SS5:
programme — | SS3: |y T2 |» MPEG || »
signals | Video/ . | o T2 | Demodulator Decoder |
audio . Modulator e S
B coders and | 7] Ga-tré?\;va \|
—|—> statistical y y Y [———— l
multiplexer | |/ l\ \ 553 354 355 Decoded
Centralised coding \. M le \ T2 L MPEG ‘|_> OUtpUt
multiplexing and \ | Modulator Demodulator Decoder |, Programme
InDUt distribution \ S|gna|s
programme i R et F—
signals | 881 | / <« . N
——»  Video/ ! \F—_——— e — —
—» audio | A . .
| coders and | Distribution I SS4: S5 |
| statistical | network RF Y T2 > MPEC
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Figure 1-1 Block diagram of a typical DVB-T2 chain

DVB-T2 Baseband Frames encapsulate the DVB-T2 systputs (TS and/or Generic Streams). These
DVB-T2 Baseband Frames are carried in the DVB-T2IMator Interface (T2-Ml).
Apart from this information, T2-Ml also corries ethT2 data:
» L1 signalling data: It enables the constructioff ®fframes by the modulator.
» 1Q 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-aiMB-T2 signal, except the DVB-T2 timestamp packets.
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A modulator uses the synchronization timestamp tatkefine the precise time of DVB-T2 signal enossi

T2-MI Analyzer Tool for DVB-T2

First, T2 data is packetized into T2-MI packets] #imen T2-MI packets are encapsulated into DVB/MPEG
Transport Stream packets using Data Piping.

The DVB TS packets are carried natively carriedr@argy standard DVB Transport Stream interface (ASI)
Also, it can be encapsulated within IP packets tRdyased networks.

MPEG-2 TS/ GSE |L1,SFNinfo,
Aux Data
T2 Data (BB Frames) Streams
T2-MI Packets
DVB Data Piping

DVB/MPEG-2 TS

RTP
UDP
DVB IPTV Phase 1
(MPEG TS over IP) P ASI
Ethernet

Figure 1-2 The T2-MI protocol stack

2 T2-MI PACKETS

T2-MI allows the transmission of several differgyges of T2-related data through T2-MI packets.
Figure2-1 shows the T2-MI packet format.

T2-MI header payload pad cre32
«——48 bits > payload_len bits————»€pad_/en bits»<€—32 bits—»
packet_ packet_ supe_rframe fu payload_len
type count _idx

4—8 bits—»«—8 bits—» €—4 bits—»«—12 bits—»<«—16 bits—»

Figure 2-1 T2-MI packet format
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A T2-MI packet has a header of 6 bytes, a variddatgth payload plus padding bits (when requiredyl a
32-bit CRC for error detection at the end.

T2-MI Analyzer Tool for DVB-T2

Currently the following T2-MI packet types are aefl associated with carrying payload:

* Baseband Frame

» Auxiliary stream I/Q data
» Arbitrary cell insertion
e Ll-current

* L1-future

* P2 bias balancing cells
 DVB-T2 timestamp

* Individual addressing

e FEF part: Null

* FEF part: I/Q data

* FEF part: composite

* FEF sub-part
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3 T2-MI ANALYZER TOOL

T2-MI Analyzer Tool for DVB-T2

T2-MI Analyzer developed by LaSalle is a tool foomitoring and analysing T2-MI signal in the DVB-T2
domain.

Figure3-1 shows schematically a block diagram of the TI2AMalyzer tool. T2-MI signal is generated by a
DVB-T2 Gateway. This equipment is capable of getimgathe output signal in three ways: ASI, IP ovesa

it to file. The diagram shows a first block whiobriesponds to the Input Interface that accepthede types

of T2-MI signal. After configuring the type of inpsgignal with which to work, T2-MI Analyzer staris
monitoring mode, for ASI and IP, and in analysisdedor file input. Monitoring mode displays the tzas
configuration parameters of the T2-MI signal antbvas the user to capture a T2-MI signal to a file.
Analysis mode shows in detail the different T2-Micgets (header and payload) and can extract the PLP
transported in Baseband Frame packets and savetthEgfiles.

T2-MI Analyzer

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

As explained above, the T2-MI Analyzer tool has twbasic operating modes. Firstly it is a T2-MI signamonitoring tool. The
application allows three input types: ASI, IP and fle.

Figure3-2 shows an application screenshot where usesalant the type of input signal (ASI, IP or file).
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T2-MI Analyzer Tool for DVB-T2

il
Help
—ASI
ASI
~Ip
—IP Configuration
~IP Address —Port
IP
| 2878 | 1234
~Interface IP Address — —Protocol
|10.1s.11.115 -] i [ e =
" uDP /1P
—File:
File |
Select Input 4

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 ature analyzes the
input T2-MI signal in real-time and detects the coniguration parameters, as shown in

Figure3-3.
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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, foboth ASI and IP input, to a file. After this capture, T2-MlI data contained in
captured file can be analyzed in more detail. As nmtioned above, the T2-MI signal is encapsulated on REG TS packets,
therefore, in an intermediate step, a T2-MI signal dcapsulation (Data Piping decapsulation) is perfored to T2-MI packets.
Once obtained these T2-MI packets, the tool allows@etailed bit and/or byte analysis for header and @yload of T2-MI
packets. The application presents a friendly user berface to navigate through the different types off2-MI packets and to
read the header fields and payload bytes containgd

Figure3-4).
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Figure 3-4 T2-MI Analyzer — Analysis Mode

Finally, the T2-MI Analyzer tool allows the regeagon of different PLPs carried in the Basebandnia
that are transmitted in T2-Ml signal.

In analysis mode, the frame at the top right shaw&-Frames navigation, which can be seen as af ltke
type of T2-MI packets carried in each T2-FrameuFeég-5 shows an example of the T2-MI Navigator.
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SuperFrame | Frame | Num T2MIPackets -
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2 o 1 |(© DVBT2 TimeStamp

3 o 0 1 | ¥ Licurent

4 i} 1 | @ Auxliary stream IfQ data
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& 0 - 1 | @ FEF part: bl
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8 o 1 |(© DVBT2 TimeStamp

] 0 1 1 | ¥ Licurent

10 1} 0 1 |™» L1Future

11 i} 1 | @ Auxliary stream IfQ data
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13 1 - 1 | (D DVBT2 TimeStamp
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15 1] 1 1 |= L1Future

16 i} = 1 | @ Auiliary stream I/Q data
17 1 1 54 |%# Baseband Frames

18 1 1 | @ FEF part: Nul
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Figure 3-5 T2-MI Analyzer — T2-Frame Navigator

The frame of the upper left lists all the T2-MI gats as shown in Figui@6. The different colours of the
icons that label the Baseband Frame indicate difitePLP ID.

T2Frame count Packet type Packet count SuperFrame Index Payload Length Frame ;I
52 a % BaseBand Frame 51 a 43064 a =
33 0 # BaseBand Frame 52 0 43064
34 1] % BaseBand Frame 53 a 43064 a
55 0 % BaseBand Frame 54 0 43064 0
55 0 %’ BaseBand Frame 55 0 43064 0
57 1] # BaseBand Frame 56 a 43064 a
58 1] “’ BaseBand Frame 57 a 43064 a
539 0 “’ BaseBand Frame 58 0 43064 0
(=] 0 % BaseBand Frame 59 0 10656 0
61 0 ¥ BaseBand Frame &0 0 10658 [u}
62 0 &’ BaseBand Frame 61 0 43064 0
63
64 0 (©) DVBT2 TimeStamp 63 0 83
65 1] ' L1 Current o4 o] 1408 o]
(133 i} e Auxiliary stream 1/Q data 25 i} 72
67 1 “# BaseBand Frame 85 0 43064 1
68 1 # BaseBand Frame 66 a 43064 1
63 i “ BaseBand Frame 67 ] 43064 i
70 1 “# BaseBand Frame 58 0 43064 1
71 1 # BaseBand Frame 2] a 43064 1 LI

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

The lower left frame (Figurd-7) shows in detail the T2-MI packet: T2-MI Head€2-MI Payload, padding
bits and CRC32. The T2-MI packet that is displagedesponds to the selected T2-MI packet in theofis
T2-MI packets (Figur&-6).
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g

T2-MI BaseBand Frame

& BaseBand Frame (0x00)

T2-MI Payload

frame_idx i}

plp_id W 2
intl_frame_start i

rfu 0
BEFRAME

150
0
55
DATA FIELD 03ES 1BBO ...

PADDING AMND/OR INBAMD SIGM... | 113 bits
ac32

Figure 3-7 T2-MI Analyzer — T2-MI Packet fields

T2-MI Payload shows the different fields dependangl2-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
e Ll-current

* L1-future

* P2 bias balancing cells
 DVB-T2 timestamp

e 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 showste bytes (in hex) of selected T2-MI packet.
Background colours indicate the bytes of headeidppd, padding and CRC32.
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Figure 3-8 T2-MI Analyzer — T2-MI Packet bytes (hex)
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