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Introduction

The present work makes a deep study about how Data Broadcasting
Service is being used in the current process of Digital TV's deployment. In
fact, as occurs in every transition period of technology absorption, there is

a lack of knowledge around this topic.

2/34



Lal.'.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’'S INSTITUTE

Data insertion

Video
Encoder &
Packetizer

Video T

Audio
Encoder &
Packetizer

AmMXmMrUo——4rc<Z

l-.
Data e 4 Packetizer
L

3/34



Lat.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’'S INSTITUTE

Data Broadcasting Service classification

Independent Data Broadcasting

Linked Data Broadcasting

4/34



LaEEEL RESEARCH & DEVELOPMENT TELECOMMUNICATION’'S INSTITUTE




Lal:.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’'S INSTITUTE

Hypothesis

There are issues regarding GD/J027-2011 chinese standard in the
employed transmission scheme of Data Broadcasting Service that avoid

the correct reception of this service in STBs (Set Top Box).

6/34



Lal:.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’'S INSTITUTE

Goals

> Perform a comparative study between documents:
 Document, "Information Data Broadcast Application Specification”.

- EN 300 468, "Specification for Service Information (SI) in DVB

Systems”.

- GD/J027-2011, "Technical requirements and measurement methods
of standard definition direct broadcasting satellite integrated receiver

decoder with conditional access”.
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Goals

> Analyze the transmission schema that was being employed in head-end.

> Analyze with software tools the whole structure of the transmitted
transport streams, specifically, the right decode of packets carried Data

Broadcasting Service.
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Comparative study

The document "Information Data Broadcast Application Specification”
begins with a statement specifying changes on PSI/SI (Program Specific
Information/Service Information), which are in accordance, but not
contained in both ISO 13818-1 and EN 300 468 standards (the last one

erroneously referenced as EN 300 406):

4 %I for Data Broadcast

All PSI/SI exception of the following define i1s according to the spicifation of IS0O-13818-1 and EN 300
406.
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Comparative study

The document continues making a new definitions of both BAT (Bouquet
Association Table) and FDT (File Data Table) tables. In case of BAT table,

there are some changes in different elements.

This document makes the new difine of BAT with boguet ID 0x7011, and makes an offset of PID to

0x1000, with link type = 0x80 link descriptors in 1t. Another new define 1z file data table with table ID
0x90.
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BAT (Bouquet Association Table)

- Defined by EN 300 468 standard to provide information regarding
bouquets, understanding by bouquet, a collection of services marketed

as a single entity.
« Packets carrying BAT table must have PID = 0x0011.

 BAT sections must have table id = 0x4A.
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FDT (File Data Table)

- Defined by GD/J027-2011 as a table where proprietary data format is
packaged.

 FDT must be sent with a table id = 0x90.

* Proprietary data format is XML (eXtensible Markup Language).
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Comparative study

> Offset of PID to Ox1000

4.1 BAT
The BAT for mformation data broadcast should with the boquet ID 0x7011, and the send out PID should

be changed 0x1000.

BAT's PID offset made by the document.

The BAT shall be segmented into bouquet association_sections using the syntax of table 4. Any sections forming part
of a BAT shall be transmitted in TS packets with a PID value of 0x0011. The sections of a BAT sub_table describing a

particular bouquet shall have the bouquet id field taking the value assigned to the bouquet described in
TS 101 162 [i.1]. All BAT sections shall take a table id value of Ox4A.

BAT s definition by EN 300 468.
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Comparative study

> bouquet ID = 0x7011

bougquet id: This 15 a 16-bat field which serves as a label to identify the bouquet. Allocations of the value of this field

are found in TS 101 162 [1.1].

Field’s definition by EN 300 468.

4.4.1.1.2.1 $&3EAFF inkage descriptor
fEbouqet_idA0x7011 (H) #E&ZI5E) WBATE Y, HZMRFTid & A Bl i ik . 2ok a 4%

AR D 2 2 PR 2 L AP R A T AT
Field’s assignation by GD/J027-2011.
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Comparative study

> linkage_ type = 0x80

linkage type: This is an 8-bit field specifying the type of linkage e.g. to information (see table 58).

| user defined
Field’s definition by EN 300 468.

linkage type 8 uimsbf | HEGRZ, 8

Field’s assignation by GD/J027-2011.
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Comparative study
> file data table with table id 0x90

4.4.1.1.5 EHFHIE
LHEAEH TE RS, EAAEERD XML B S, AT & X g, 2Eske

AR AN AR B
LA Bl i s R FILE_DATA_TABLERALE, FARRFF (table_id) HUEH A0x90, CH-HHEE
Fa T 1o PR RS 2] 2 e SO B BEFTLE_DATA_SECTION.

Field’s assignation by GD/J027-2011.
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Transmission schema
1,
TV Programs 5 Analog Programs 5 H.264
M . mmmmne Encoders
3 Digital Programs ———
U 6
L
T NIT PID 0x0010
SDT PID 0x0011
SFETSEE 'E EIT PID 0x0012
- TDT/TOT PID 0x0014
X
E
R

DB Info PID 0x1000

DB Server

DB Stream PID 0x200
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Transmission schema

NIT PID 0x0010 >
SDT /DI 0£06+H——
EIT PID 0x0012
TDT/TOT PID 0x0014 —

NINEDT/SIAT ERITDTYDOATOB InRB SBr8seam

DB Info PID Ox2000@ —

DB Stream PID 0x200 —
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Software tools analysis

Software tools used to decode and analyze the transport streams :

 DVB Inspector v1.2 « TSR
« 472 Content Analyser  TSReader

« TS Expert
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Byte to byte structure of packets PID 0Ox1000

01 000 Ox34

0x00000000008C1EQ0 2R BO 29 3C 2D 9A 9F E7 37 61 3D 47 50 00 16 00  *°)<-..g7a=GE...
0x00000000008C1ELID 44 F3 84 70 11 C9 00 00 F3 77 47 08 64 61 74 61  Jo.p.E..dwG.data
0x00000000008C1E20 63 61 73 74 44 F5 00 01 01 B0 01 80 02 00 90 castdB.... .....

o c4 00 e S P 13 07 00 04 07
Ox00000000008C1E3D 64 00 0o 02 00 07 03 07 00 04 07

Ox00000000008C1E40 O0 O5 07 00 O O a0 a7 a0 08 01 00 09 01 00
Ox00000000008C1EED o4 01 00 OB OB OO OC 08 oD 08 Q0 OE Of OO0 OF
Ox00000000008C1ERD 05 00 10 00 o0 Q0 12 00 Q00 13 o0 o0 14 a0
Ox00000000008C1ETO OO0 15 00 00 F OO0 OO0 17 00 00 18 00 OO 19 oo oo
Ox00000000008C1ERD 12 00 00 1B o0 1C 00 00 1D oo o0 1FE o0 a0

il an 00 00 20 00 00 21 00 00 22 00 00 23 00 00 24 00
- o ! . . } . .
Ox00000000008C1ESO o0 Qo 20 Q0 oo 2 a0 o0 a0 Qoo 23 o0 oo 2

et 't e 't et 't et [y et et 't et

"5000” -> PID 0x1000 > "80” -> linkage_type
"4A” -> BAT's table_id > "200” -> DB stream’s PID
"7011” -> bouquet_id > "90” -> FDT's table_id
"4A” -> linkage_descriptor

vV V VYV VY
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Byte to byte structure of packets PID 0x200

1004300
I0043E0
I0043F0
1004400
1004410
1004420
1004430

10033440

> "4200” -> PID 0x200
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> "90” -> FDT's table_id

> XML version: 1.0
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.oniivk.E6°GB. ..

*6. E...181 213

e e o 7HEIN

1l versgion="1.0Q"

encoding="I5C-28

7. .<cdbs:RB

a" cdbs:Backgrou
nd="001 Backgrou

> Encoding method: 1SO 8859-1

(defines the encoding of the Latin

alphabet)
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DVB Inspector v1.2

.. : Transport Stream 1

-
-
G-
-
-
&)

service (Cubavision) [6]
service (Tele Rebelde) [7]
service (Educativo) [8]
service (Educativo 2) [9]
service (Multivision) [10]
service (Infantil/Chab) [11]
service (CVI) [12]

service (Clave) [13]

FAIL

SDT with PID=
0x0011 Ox0011

OK

with PID=
O0x1000 0Ox0011

OK
\

OK

=t . bouget_id: 0x7011 (28683) => MediaServices #01-%127
' Descriptor: bouquet_name_descriptor [0]: 0x47 (71)
Descriptor: linkage_descriptor [1]: 0x4A (74)
Descriptor: linkage_descriptor [2]: 0x4A (74)

=2 Transport Stream 1

Descriptor: linkage descriptor

: transport stream: 1

service (Cubavisidn) [5]
service (Tele Rebelde) [6]
service (Educativo) [7]
service (Educativo 2) [8]
service (Multivisian) [S]
service (Infantil/CHab) [10]
service (CVI) [11]

service (Clave) [12]
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472 Content Analyzer
VL d [ D —

é BAT Table

B 0x1000 0x0011 et

1= 3 <
2 Sections Sections

-- Network: Actual = BAT Section 0
- E SDT Section for transport stream 1 (0x0001) BouquetID: 28689 (0Xx7011)

TransportStreamID: 1 (0x0001)
originalNetworkID: oo (0x0064) "T-KabelT-Kabel

‘ TableID: 66 (0x42)
+

=L Descriptors

TableID: 74 (0x4A)
SectionLength: 563 (0x233)

B sectionpata
4100

Received on PID: 17 (0x11)-

SectionSyntaxIndicator: True
TableIDExtension: 28689 (0x7011)
versionNumber: 28 (0x1iC)

CurrentNextIndicator: Current
OXOO 11 SectionNumber: 0 (0x00)
LastSectionNumber: 0 (0x00)
OK “e® SDT Table
SectionCount: 1
OXOOll I 3= Sections

-]~ Network: Actual

SectionLength: 214 (0x13A)
Ao 1oy

Hﬂﬂﬂ‘ SectionData
Received on PID: 17 (0Ox1i1)

SectionSyntaxIndicator: True SD I Wlth I

=} E SDT Section for transport stream 1 (0x0001)

OK TransportStreamID: 1 (0x0001)

originalNetworkID: 100 (0x0064) "T-KabelT-Kabel

‘ TableID: 66 (0x42) &
+

SectionLength: 286 (0Ox11E)
Aoy
011|
1100)

Received on PID: 17 (Ox1i1)
SectionSyntaxIndicator: True

SectionData
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472 Content Analyzer

In left case
packets with
PID 0x0011

PMap PMT

are carrying
oo o only SDT

while IS
being carried
in packets
with PID
0x1000

PID 0x1000 is
identified by
Analyzer

Analyzer identified by
default PID = 0x0011 as
BAT/SDT indistinctly

In right case

packets with

PID 0x0011

are actually
carrying both [[Rai- P
SDT and BAT =it

and there is

noany  1hereis no any

packets with packets with
PID 0x1000. PID 0x1000.
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TS Expert

#-5.5 PSI Tables[Program Specfic Information]

= S:[<~Tgtljjl?l'3[[§:rr:l'li§ee [Ta:z:z:z;]TableCunem](Total g2 Repeat 430) ' | S DT W|th PI D:OXOO 11 O K
IT [Event lrrformatlon Table-Cumrent, Present Follo'mng]!TotaI 26, Repeat: 1196} A — W|th PI D:OXlOOO

tl-5 7 EIT [Event Information Table-Cument, Schedule}(Total: 459, Repeat: 7631)
<7 TDT [Time and Date Table}(Total: 46, Repeat: 46)
-~ 7 TOT [Time Offset Table}(Total: 46, Repeat: 46)
PID List: 557752 Packets with 46 PIDs

13 PSI Tables[Program Specific Information]
7 S| Tables[Service Information]

» SDT [Service Description Table-Cument}(Total: 1, Repeat: 187) . D
+] ﬂ Tableld (x42, Transport Stream|d (x0001, Version (x00, SectionNumber (x00, Last SectionNumber (<00 SDT W|th I

+- ﬂ Tableld (x4A, Bouquetld 0x7 011 Versuon x1C, SectionNumber (x00, Last SectionNumber Gx00{Packet
1\ 8l Tableld (x4A, Bouquetld 3x7011, Version Ox1C, SectionNumber (<00, Last SectionNumber 0x00{Packet B AT Wlth D I
+ -l Tableld (x4A, Bouquetld (x7011, Version (x1C, SectionNumber (x00, Last SectionNumber (x00(Packet
-8l Tableld Bx4A. Bouquetld Bx7011, Version 8x1C, SectionNumber (00, Last SectionNumber x00(Packes
-7 EIT [Event Information Table-Cumrent, Present/Following)(Total: 30, Repeat: 4843)
-7 EIT [Event Information Table-Cumrent, Schedule}(Total: 51, Repeat: 5775)
-7 TDT [Time and Date Table}(Total: 186, Repeat: 186)
&

> TOT [Time Offset Table}(Total: 186, Repeat: 186)
ID List: 2233439 Packets with 43 PIDs

-
-~
-

FAIL

D=0x0011 OK

D=0x0011 OK
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= @ C:\Users\jorge\Desktop“Nuevos TS\PID_(x10001s
El . PSI/SI
: [] {9 PAT

@||mﬂs
e NIT ACTUAL
--fE NIT OTHER

=- __I SECTION 0

table_id: (x42

p section_syntax_indicator: (x01
section_length: (x13a(314)

g transport_stream_id: (x0001

p version_number: (x0a
cument_next_indicator: (x1
section_number: (x00{0)
last_section_number: (x00(0)
original_network_id: (x0064
services
crc_32: (xa8555882

, SR =k @ C:A Users' jorge"--.Desktop"--.Nuevos TS\PID_Cx0011 ts
= 5 SECTION 0

0x1000  0x0011 Pee=
FAIL OK = ‘“’;‘;‘;" -

section_length: (x233(563)
bouquet_id: (x7011
version_number: (x1c
cument_next_indicator: Ox1
section_number: (x00(0)
last_section_number: 0x00(0)
bouquet_descriptors_length: (k226

SDT with PID= | T f;;
0x0011 0x0011

table_id: wz-
p section_syntax_indicator: (<01
O K - section_length: 0x11e({286)
O K g transport_stream_id: <0001
2 version_number: (x00
cument_next_indicator: Ox1
section_number: (&<00(0)
last_section_number: 0x00(0)
original_network_id: (0064
services
crc_32: (x4d8152de
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F| PMT PID 0x0010 - Network
PMT PID 0x1001 - Program 1

“sof SDT PID 0=0011
: | 1 Cubavision
2 Tele Rebelde
3 Educativo
4 Educativo 2
5 Multivision
7 Infantil/Chab
a8 CVl
9 Clave
10 Radio Rebelde
11 Radio Progreso
12 Radio Taino
13 Radio Enciclopedia
14 CMBF
f| 15 Radio Reloj

TSReader
with PID=

0x1000

Ox0011

FAIL —— OK—

SDT with PID=
0x0011 0Ox0011

0] ¢

OK

| PAT PID Dx0000
nk] PMT PID 0x0010 - Nebtwork
nt] PMT PID 0x1001 - Program 1

e 1 Cubavision

2 Tele Rebelde

3 Educativo

4 Educativo 2

5 Multivision

7 Infantl/CHab

8 Cvl

9 Clave

10 Radio Rebelde
11 Radio Progreso
12 Radio Taino
13 Radio Enciclopedia

of] 14 CMBF
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Conclusions

> There are marked differences in the case of the use of BAT table
between both EN 300 468 and GD/J027-2011 standards:

« EN 300 468 defines this table to provide information regarding

bouquets.

- GD/J027-2011 employs BAT table to carry Data Broadcasting

Service Information.

29/34



Lal:.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’'S INSTITUTE

Conclusions

> There is a difference in BAT table PID value between both EN 300 468
and GD/J027-2011 standards and the document "Information Data

Broadcast Application Specification”:

« EN 300 468 defines packets carrying BAT table must have PID value
Ox0011.

« GD/J027-2011 doesn’t make any change in BAT table PID value.

« “Information Data Broadcast Application Specification” document
makes an offset in BAT table PID value.
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Conclusions

> Impossibility to analyze with software tools the whole structure of the

transport streams, specifically, packets with PID 0Ox1000 containing
BAT table .

> There is NO ANY Chinese standard that suggest the use of PID =
Ox1000 for BAT identification.
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Recommendations

> Update the EPG Server's software to make possible the automatic
conformation of BAT table to send it in the defined PID value by EN

300 468 standard.

> Continue the study of XML language in order to improve the current

Data Broadcasting Service with new features and facilities.
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