
Methods and devices for transmitting data to a mobile data processing unit
1. Technical field The present invention relates to methods and devices for
transmitting data to a mobile data processing unit. 2. The prior art Mobile
data processing units such as hand held computers, PDAs, intelligent mo
bile telephones, etc. become more and more popular. One reason is that the
mul timedia capabilities of these devices are constantly increasing. For
examples mo bile telephones nowadays include a wide variety of functions
which exceed the basic necessities of communication, However, one
difficulty encountered with such mobile data processing systems is the
download of data, in particular if the size of the data is comparatively
large so that a download via a standard mobile communication network is
slow and expen sive. For example obtaining and installing a new processing
application for a mobile telephone such as a new game over the GSM network
is only feasible, if the game can be compressed to a small amount of data.
Another alternative is to connect the mobile data processing unit to a
personal computer, which is in turn connected to the internet. This
approach allows in case of a high speed internet access of the personal
computer to quickly download large amount of data and to forward it to the
connected mobile data processing unit. However, a considerable technical
expertise about computers, the internet, etc. is required from a user, who
intends to transmit data from a provider onto the mobile data processing
unit in this manner.To overcome this overall difficulty, it is known in the
prior art, for example from the WO 2004/088983, the WO 03/088027 and the WO
03/088655, to provide a set top box or the like for receiving data, which
comprise a convoluted television signal and additional data. The additional
data are separated from the television signal and in a wireless manner
transmitted to a PDA or to a mobile telephone to 



become accessible to a user. In such a system, there are two conflicting
objectives. On the one hand, the pro vider of the additional data may want
to influence the content to be displayed on the mobile unit of the user. On
the other hand, the user of the mobile unit itself wants to keep control,
whether and which data are to be displayed on the mobile unit, preferably
in a somewhat similar manner as browsing on the internet. It is therefore a
problem of the present invention to provide an improved method for
transmitting data to a mobile data processing unit from a set top box or
the like, which provides both, the provider of the additional data and the
user of the mobile unit with balanced possibilities to influence the data,
which are actually transmitted to the mobile unit. 3. Summary of the
invention According to one aspect of the invention, this problem is solved
by a method for transmitting data to a mobile data processing unit,
comprising the following steps: - receiving the data with a digital audio
and / or television reception device, wherein the data are included in a
transport stream of digital audio and / or television signals; - extracting
the data from the transport stream of digital audio and / or television
signals; and- sending electromagnetic signals by the digital audio and / or
television re ception device to transmit the extracted data from the
digital audio and / or television reception device to the mobile data
processing unit, wherein the extracted data are transmitted from the
digital audio and / or television reception device (100) to the mobile data
processing unit (200) in response to periodical requests from the mobile
data processing unit (200) to the digital audio and / or television
reception device (100). The invention is based on the idea to use the more
and more popular digital audio and / or television reception devices, also
called set top boxes, not only for receiv 



ing the broadcast digital television signals, but to include into the main
transport stream of broadcast -media additional data. Once the combined
signal has been received, the additional data are extracted and sent as an
electromagnetic signal from the set top box to the mobile data processing
unit, i.e. a unit which is preferably separate and not related to the
ordinary function of the digital audio and / or television reception
device. The periodical requests from the mobile data unit to the digital
audio and / or tele vision reception device provide preferably a regular
possibility for the content provider to send new data to the mobile data
processing unit. The new data may be data requested by the user but also
data which the provider wants to be re ceived and possibly displayed by the
mobile data processing unit, such as an im portant message. The user, on
the other hand, can also influence the overall com munication, since it is
preferably always the mobile station or the user itself, which initiates
the communication with the digital audio and / or television recep tion
device. Further, requests for other available data can be issued by the
periodic requests or by additional asynchronous requests from the mobile
data processing unit to the digital audio and / or television reception
device. Preferably, the method further comprises storing the extracted data
in the digital audio and / or television reception device and presenting a
message to a user about the availability of the extracted data, for example
on the reception device and / oran interconnected television set. Thus, the
user can control if and when the data, which are stored in the digital
audio and / or television reception device, are fi nally transmitted onto
his mobile data processing unit. For example data repre senting a table
with all results of a soccer tournament, which has been the subject matter
of a related digital television broadcast, are made available to a user for
transfer onto his mobile telephone or PDA. The transmission of the data
from the digital audio and / or television reception device to the mobile
data processing unit, is in one embodiment performed in response 



to a user input at the digital television reception device or an intercon
nected television. This may for example be achieved by providing one or
more suitable buttons on the remote control of the digital audio and / or
television r e ception device or the device itself. In another alternative,
the final transmission to the mobile data processing unit is performed in
response to the digital audio and / or television reception device
receiving a signal from the mobile data processing unit. Also a combination
of the two initiating events is possible. Preferably, the periodical
requests from the mobile data processing unit serve to synchronize a least
a part of the data in the mobile data processing unit with a set of data
stored in the digital audio and / or television reception device. Accord
ingly, the content provider can influence the content of the data finally
transmitted to the mobile station by sending new data to the digital audio
and / or television reception device with the transport stream of digital
audio and / or television sig nals wherein these data are forwarded to the
mobile data processing unit in one of the subsequent synchronizations. In a
preferred embodiment, the periodic requests of the mobile data processing
unit are executed automatically and preferably without user input.
Furthermore, the refresh interval between the periodical requests can
preferably be changed. The value for the refresh interval is transmitted
from the digital audio and / or television reception device to the mobile
data processing unit preferably together with the new data for
synchronization. As a result, the content provider can easilydetermine, how
quickly the mobile data processing unit is to be updated with new data.
Furthermore, the user is not disturbed by the repeated background polling
of the mobile data processing unit. Preferably, the refresh interval has a
length t of I s < t < 10s. This is particularly advantageous, if, as
presently preferred, the content of the transport stream of digital audio
and / or television signals and the content of the included data are
related. This aspect of the invention is particularly valuable, 



since it enables the content provider in a simple manner to assure that
data (e.g. example a game or a piece of music) relating to a certain
broadcast is without a substantial delay made available on the mobile data
processing unit. In another situation, it might be advantageous to decrease
the polling frequency of the mo bile data processing unit, for example to
reduce the processing load and to provide more processing capacity for
running a downloaded application on the mobile data processing unit. In a
preferred embodiment, the transport stream comprises digital audio and / or
television signals for a plurality of channels, wherein the data extracted
from the transport stream and transmitted to the mobile data processing
unit depend on the channel to which the digital audio and / or television
reception device is tuned. This aspect expands the basic functionality of a
download of data to a mobile data processing unit via a digital audio and /
or television reception device so that a full new multimedia system is
created, wherein additional information, games, music or other data are
made available to a user on the mobile data processing unit in addition and
relation to a currently selected television program. Preferably, the
extracted data for a first channel to which the digital audio and / or
television reception device is tuned are stored in a memory of the digital
audio and / or television reception device. In one embodiment, these data
are purged, in case of a change from the first channel to a second channel,
unless the extracted data for the first channel to be transmitted to the
mobile data processing unit are the same as for the second channel. As a
result, the maximum amount of memoryof the digital audio and / or
television reception device is made available for the data of the new
channel. In another embodiment the data stored in the memory are maintained
in case of a change from the first channel to a second channel. This
embodiment allows the data sent to the mobile data processing unit to more
quickly follow a further change back to the first channel. According to a
further aspect of the present invention, a method of transmitting 



data to a mobile data processing unit is provided comprising the steps of -
including the data to be transmitted into a transport stream of digital
audio and / or television signals to be broadcasted; - broadcasting the
transport stream of digital audio and / or television signals with the
included data in a digital format adapted for a digital audio and / or
television reception device to receive the digital audio and / or
television signals, to extract the included data and to transmit them to
the mobile data processing unit, wherein - the included data are adapted to
be transmitted in response to periodical requests from the mobile data
processing unit to the digital audio and / or television reception device.
The sender of the digital television signals therefore emits a convoluted
signal comprising both, the standard digital television signals to be
broadcast and the additional signals for the final transmission, i.e.
download, onto the mobile data processing unit. According to this aspect of
the invention, the format of the con voluted signal is specifically adapted
for the digital audio and / or television re ception device to extract the
included data from the main stream of signals so that the user can watch
digital television and in addition obtain the additional data for his
mobile data processing unit in response to periodical requests from the
mobile data processing unit to the digital audio and / or television
reception device. Preferably, the included data cause a change of the
refresh interval between the peri odical requests of the mobile data
processing unit. In one embodiment, the first and or the second method
steps are performed in response to a provider of the data receiving a
signal from the digital audio and / or television reception device and / or
the mobile data processing unit. Such an ad vanced embodiment allows the
user to interactively influence, whether additional data are transmitted to
one or more digital audio and / or television reception de vices for
subsequent download on one or more mobile data processing units. 



According to a still further aspect, the present invention relates to a
digital audio and / or television reception device comprising a first
reception unit receiving a transport stream of digital audio and / or
television signals for display on a televi sion and/ or radio system, the
transport stream of digital audio and / or television signals including
additional data. The digital audio and / or television reception device
further comprises an extraction unit extracting the additional data from
the transport stream of digital signals, a transmission unit transmitting
the extracted additional data to an external mobile data processing unit,
wherein the digital au dio and / or television reception device further
comprises a second receiving unit adapted to receive periodic requests from
the mobile data processing unit to initi ate the transmission of the
extracted additional data. Finally, the present invention relates to a
mobile data processing unit comprising a first transceiver unit for
communication with a mobile telephone network, a second transceiver unit
for communicating with a digital audio and / or television reception
device, and control means with instructions for the second transceiver to
periodically transmit a request to the digital audio and / or television
reception device, which initiates the transmission of additional data,
which are received by the digital audio and / or television reception
device together with digital audio and / or television signals, to the
second transceiver of the mobile data processing unit.Further modifications
of the claimed methods and the claimed devices are the subject matter of
further dependent claims. 4. Short description of the drawings In the
following detailed description presently preferred embodiments of the in
vention are described with reference to the drawings which show: Fig. 1: a
schematic view of the various components of a digital television reception
device to be used in the context of the present invention; Fig. 2 : a
schematic view of the various components of a mobile data proc 



essing unit to be used in the context of the present invention; Fig. 3: a
more detailed overview of the various elements of the present invention in
a presently preferred embodiment; Fig. 4 : an overview of the stack of
communication layers used for the communication between the STB and the
mobile device in the embodiment of Fig. 3; and Fig. 5: an overview of the
main commands for the communication b e tween the mobile device and the STB
in the embodiment of Fig. 3. 5. Detailed description of preferred
embodiments In the following the methods and devices according to the
present invention are described with reference to a set top box 100 capable
to receive digital television or radio signals. The arrangement of all of
the functional units of the set top box 100 in a single electronic device
as indicated by the dashed box in Fig. 1 is not essential. One or more
components of the set top box 100 described in the follow ing description
can be realized in additional devices, which are suitably connectedto the
other functional units of the set top box 100. Further, whereas in the
follow ing description reference is made to a set top box 100 as a device
connected to a standard television set 102, the invention can -although
presently less preferred - also be realized by means of a card with
suitable electronics for the reception of broadcast digital television or
radio signal signals, such as a PC-card to be used in a personal computer.
Furthermore, it is noted that the term set top box comprises in the context
of the present application not only devices for receiving digital tele
vision signals but also devices, which in addition or alternatively are
adapted to receive digital radio programs. Finally, the set top box does
not necessarily have to be separate device. It can also be integrated into
another device, such as a tele vision. Fig. 1 presents an overview of the
set top box 100. A broadcast signal, carrying in the data transport stream
among the digital television signals an additional data set 



defining e.g. a special application for a mobile data processing unit 200
is re ceived by an antenna 101. Instead of a satellite signal received by
the antenna 101, the transport stream can also be received as a terrestrial
digital TV program or via a cable (not shown). The provider (not shown) of
the digital television signal has modulated the additional data set onto
the standard stream of digital television data, for example by including
data packets with a specific header allowing the set top box to extract the
additional data set during the further steps explained below. AUkinds of
convolution techniques for the digital television signals and the addi
tional set of data are conceivable, including an additional compression of
the con voluted stream to maximize the bandwidth for the data transmission
to the set top box 100. In one embodiment (not shown), the transmission of
the additional data set is per formed in response to the provider receiving
a signal from one or more users. Such an initiating signal may be received
via a standard return line from the set top box 100 to the provider using a
modem connection or the like, or the mobile data processing unit 200, for
example a mobile telephone, communicates a requestfor additional data to
the provider via its communication network, for example a GSM, a GPRS or a
UMTS network. The content of the additional data set is preferably related
to the content of the broadcast signal. One example is additional
information relating to a live event, such as a soccer tournament. The
additional data could then comprise a wide vari ety of data content, such
as further statistics about the ongoing tournament or even a related
computer game to be played by the user on the mobile data processing unit
200. Another application is the download of sound files relating to a movie
presently broadcast in a channel of the digital television signals. The
user can thus store the sound track of the movie on this mobile data
processing unit, such as a MP-3 player to listen to it later again. These
are only two examples and it is ap parent to the person skilled in the art
that many useful applications are conceiv 



able wherein the content of the additional data complements in a meaningful
manner the content of the digital television signals. The set top box 100
can be operated using a remote control 3, which interacts with a remote
control sensor 7 to issue commands to one or more central processing units
(not shown) of the set top box 100. Alternatively or additionally, the set
top box 100 may also comprise yut means such as push buttons or switches
(not shown in Fig. 1). A display 18 of the set top box 100 allows to
display messages to a user. In a front end unit 5 of the set top box 100,
the broadcast signal provided from the antenna 101 is demodulated.
Subsequently, the additional data set is filtered out by means of a data
filter 6. The digital television signals are further processed by the set
top box 100 in a standard manner. In Fig. 1 this is only schematically indi
cated by the unit 20, which represents the standard audio and / or video
processing of the set top box 100. Ji is to be noted that there are many
ways to implement the data filter 6, for exam ple by hardware or by
software. A software solution may be more flexible, toadapt the set top box
100 to new data formats, whereas a hardware solution may be faster. Also
combinations of the two alternatives are possible. Further, the function of
the initial demodulation of the received signal, including both the digi
tal television signals and the additional data set, and the subsequent
filtering can be combined in a single unit or the data set ould even be
filtered out from the received signal, before the television signal is
demodulated. After the additional data set has been filtered out, it is
stored in a memory 8 and remains in a "wait" status. The memory can be
realized in many different ways, for example as a RAM or even as a
permanent memory such as a disk drive or a flash ROM. The memory 8 can also
be simply a certain range of the ordinary memory range of the set top box
100. The additional data set remains in the mem ory 8 until it is
downloaded onto the mobile data processing unit 200 as described 



below or erased in response to a user command. Further it is also possible
to inelude a timer function in the set top box 100 so that an additional
data set, which has not been downloaded within a predetermined amount of
time, will be auto matically erased or overwritten by new data. In a
simpler embodiment, the ex tracted data is not stored within the set top
box but immediately sent to the mobile data processing unit as described
below. In order to inform the user about the availability of additional
data for download onto the mobile data processing unit 200, the set top box
100 can present a mes sage either on its own display 18, as schematically
indicated in Fig. 1 ("Data File 1 Info... ") or the message will be
presented on the screen on the connected television set 102. Also a
combination of the two display functions is possible, wherein for example
the display 18 informs only about the general availability of an addi
tional set of data and wherein the display of the television set 102
present upon user request additional information about the data set, such
as content, size and possibly costs related to the download of the data
onto the mobile data processing unit 200.The actual transfer of the stored
set of additional data from the set top box 100 to the mobile data
processing unit 200 can be triggered by various means. One op tion is a
user input at the set top box 100, either directly of via the remote
control 3. In this case the set top box 100 will try to establish a
communication link, preferably a wireless link, to the mobile data
processing unit 200 using its transceiver 4. Such a transceiver 4 can for
example be realized as an infrared port, which communicates with a
corresponding infrared port of the unit 200 (not shown in Fig. 1). In
another embodiment RF-signals are used, following for example the Bluetooth
protocol (see below). Preferably, the set top box 100 comprises more than
one possibility for a wireless communication so that it can flexibly adapt
to different types of mobile data processing units 200. Finally, it is also
possible to transfer the electromagnetic signals containing the data onto
the mobile data proc 



essing unit using a connection via a cable (not shown). Alternatively, the
transfer of the stored data onto the mobile processing unit 200 could also
be triggered by the unit 200. In this alternative embodiment, the user
would simply position the unit 200 within the transmission range of the
transmit ter 4 and send a corresponding request to the set top box 100,
which would then initiate the download of the stored data. Clearly also a
combination is possible, wherein one side, the set top box 100 or the
mobile data processing unit 200, sends at first a request, which is then
confirmed by a user input at the other device to start the transmission.
Fig. 2 shows schematically a mobile data processing unit 200 in accordance
with aspects of the present invention. Generally, there are many mobile
devices, which may be used in conjunction with the present invention, such
as PDAs, hand held computers, notebooks, MPEG-3 players. However, since
cellular telephones are most common and allow not only to process the
receive data but also to commu nicate signals relating to the processed
data over a communication network (such as a GSM-network or a
CDMA-network), the following description will be fo cused on the
modifications of such a device for cooperation with the set top box 100
described above.The cellular telephone comprises preferably two
transceiving units, the first 15 for the standard communication network,
such as a GSM-, a GPRS or a CDMA (UMTS) network, the other 9 for
communicating with the transceiver 4 of the set top box 100. The second
transceiver 9 may be provided as an infrared port or / and as a Bluetooth
transceiver for RF-signals. In a preferred embodiment the cel lular
telephone 200 comprises a processor and a memory with instructions so that
the transceiver 4 will send a request to the set top box 100 for
transmission of available data. The request from the cellular telephone can
be sent in response to a user input or automatically, when the cellular
telephone is switched on. In the lat ter case, the download of the
additional data stored in the set top box will auto 



matically start, when the cellular telephone 200 is sufficiently close to
the trans ceiver 4 of the set top box 100 and turned on. This is
significantly easier for a user than downloading data from the internet
with a personal computer and subsequently transferring it onto the cellular
telephone for later use. The downloaded data is stored in the cellular
telephone 200 in a memory 11, where it is available for further processing.
According to a more advanced aspect of the present invention, the
downloaded data may comprise interactive features, which require that the
user sends informa tion from the cellular telephone 200 back to the
provider (not shown) or another user of the digital television signals. For
example an interactive game may be played by many users, wherein general
information and / or results are broadcast on the television 102 and
wherein each user plays with his cellular telephone 200 over the cellular
network. Since the interactive game (or the like) itself is created by the
provider as addi tional data included in the digital television signals,
the overall setup for such a game or a similar event is very easy for the
user and does not require particular technical skills. Other functional
units of the cellular telephone, such as a camera or a microphone may be
involved in the interactive processing of the data received from the set
top box 100.The connection to the cellular network is reflected in Fig. 2,
by the data filter 12 of the cellular telephone 200. Under the control of a
processor and an operating system etc. of the cellular telephone (not
shown) data resulting from processing the data received over the
transceiver 9 can be sent out via the first transceiver 15 and an attached
antenna. The data filter 12 assures that the transmission of this data does
not interfere with other voice and data services 17 of the cellular tele
phone. In the following parts of the present specification, a currently
preferred embodi ment of the invention is further described. In addition,
the annexed two specifica 



tions of the "Blucom" Receiver Requirements and of the "Blucom" Browser Ap
plication explain all aspects of a presently preferred embodiment of a set
top box 100 and of a browser application running on the mobile device 200
or another type of mobile data processing unit used in the context of the
present invention. However, it is to be noted that a practical embodiment
does not need to realize all of the features which are described below or
in the attached specifications. On the contrary, some embodiments will only
use individual or a few aspects of the sys tem as described below. In
particular, most of the described features can be implemented independently
from other features of the system. Fig. 3 presents an overview of the
architecture. As can be seen, a content provider creates content of
additional data by using an appropriate authoring system. In addition, a
broadcaster is shown, which is in charge of formatting the additional data
content according to the data carousel format used, and sends the
convoluted data to a satellite. Alternatively, the convoluted data may be
broadcast using a cable network or terrestrial broadcasting. The transport
stream of convoluted digital data comprising the television signal and the
additional data is received by a digital receiver or set top box 100. The
digital receiver or set top box (STB) acts as a content server towards any
client device such as the mobile phone 200. The additional data is parsed
from one ormore data carousels, which are earned in the transport stream in
a similar manner as data components of any MPEG program. The STB stores the
complete payload of all additional data carousels of the appropriate
version (see below) in a cache, which is allocated in the STB's RAM. The
cache of the STB can be regarded as a shared memory resource which is
filled with data from the satellite. Data is re quested out of the cache by
a data server component, which is dedicated to handle client requests for
the additional data, for example from the mobile phone 200. The directory
structure inside the cache is according to the path and filename
information obtained from the headers as contained in the transport stream.
This 



structure is used as a reference for client requests. In addition, the data
carousel comprises further information, such as control parameters. Updates
of the data carousel for the additional data, i.e. new versions, are
detected by a change of a suitable identification. More in detail, the
cache of the STB is managed as follows: As soon as the STB detects a valid
component of additional data on the actually tuned MPEG pro gram, the STB
immediately starts capturing the additional data and writes it to the
cache. The cache is purged upon a change of the actual tuned service to
another service which carries additional data and filled with the
additional data of the then tuned service. However, if the identification
of the new service matches the identi fication of the previously tuned
service, the STB maintains the cache in order to allow for a better
performance in case data is shared between services. If the RAM space
reserved for the cache does not need to be completely allocated to store
the additional data of the new service, the STB may keep the previous data
in order to speed up access if the STB is tuned back to the previous
service. If the new service does not provide additional data, previously
downloaded addi tional data is maintained in the cache in order to allow
for a fast access in case the user switches back to the previously tuned
service.Control parameters relating to the additional data of a certain
service or channel are deleted immediately upon a service change,
regardless whether the new ser vice carries any additional data or not.
This provision ensures that only the addi tional data of any given service
is available. However, if the identification of the new service matches the
identification of the previovisly tuned service, the STB maintains the
control parameters in order to allow for a better performance in the case
where additional data is shared between services. For transmitting control
parameters relating to the additional data, a control file is preferably
included in the transport stream to the STB. The purpose of the control
file is to specify the receiver's reaction upon a client's reqitest for the
additional 



data. Unlike the actual data files with the content, which will be stored
in the re ceiver's file system without any prior interpretation, the STB
needs to parse the content of the control file and store the control
parameters immediately after reception of the control file. In the carousel
sent from the satellite, the control file is identified by the presence of
a control file descriptor in the respective data header. As soon as the STB
de tects a new control file in the received data carousel, it updates the
control file data in the receiver's RAM. Upon the next client request, the
STB reacts accord ing to the rules determined by the new control file. In
the preferred embodiment, the control file is based on the XML file format.
The communication between the STB 100 and the mobile device 200 (phone, PDA
or the like) depends on the hardware and on the interface protocol. In the
following, preferred embodiments thereof are briefly discussed. As
mentioned above, the STB 100 comprises preferably an interface capable to
communicate with the mobile device 200 using the Bluetooth standard.
Preferably, the performance of the interface ensures that under the
conditions indicated below, the reaction time upon client requests does not
exceed a defined limit. The conditions are as follows: Only one client is
connected to the STB.  Bluetooth data rate 500kb/s net.  Measurement point
is the Bluetooth radio layer.  The requested file is already present inthe
STB ' s cache. Upon a client request for a 1OkB file, the STB completes the
delivery of the whole file within 250ms after the issuing of the client
request. To meet the above requirement, preferred hardware for the STB
comprises an amount of at least 16 MB to be assigned to the above discussed
cache. For the communication with the mobile device 200, the STB preferably
comprises a power class 2 Bluetooth radio device, which provides a stable
connection over a 



distance of at least 10 meters from a front panel of the STB. The Interface
Protocol between STB 100 and Mobile Device 200 is preferably also based on
the XML file format. In order to keep the amount of protocol data as small
as possible, it is recommended to use the XML short-form for building the
XML protocol. The low level communication is preferably based on the
Bluetooth wireless technology. Fig. 4 shows the arrangement of the
described protocol of the service to access additional data on top of the
Bluetooth protocol stack. Accordingly, to set up a connection between the
mobile device 200 and the STB, the Bluetooth device (not shown) on the
mobile phone needs to be enabled and ready for connecting a remote
Bluetooth device before a communication software, the "browser", is
started. After launching the browser, it verifies whether the Bluetooth
device of the mobile device 200 is enabled and ready. If there is no
Bluetooth device available or if it is not switched on, the browser will
advice the user how to switch on the Bluetooth device. Bluetooth device and
service discovery are initiated by the browser application running on the
mobile device 200. For finding the right device, the browser performs a
service inquiry on each discovered device in order to assure that the mo
bile device only connects to the corresponding application. When more than
one device is discovered that offers a service to access additional data on
a STB, a list of the Bluetooth specific, user-friendly device names is
presented to the user for selection. After the right device (STB) was
discovered or selected by the user, the browser tries to set up a
connection to it. Depending on the configuration on the STB side, it might
be necessary to enter an authentication id (PIN) to get connected. After
successfully connecting to the STB, the remote device has to be added to
the trusted device list if the device supports correct list management in
order to avoid recurring pin requests for subsequent connections to that
device. After successful device and service discovery, the browser
preferably sends an 



initial request to the STB in order to get a copyright string compared with
its counterpart on the STB side. In case of a negative response or even a
missing re sponse within a configured timeout period, the browser displays
a message denot ing that the STB is not authorized for the service to
access additional data. The copyright string is a static text string that
has no further meaning. It is required for legal reasons only and can be
defined by the system provider. After successful connection the browser has
to display a first page. Therefore, browser has to execute a Sync-Command,
which is further described below to get synchronised to the current service
provided by the STB. Provided that there is a channel with additional data
available, the browser receives an URL for which the content has to be
retrieved and displayed. In the following the content retrieval of the
browser is further described: The con tent of the additional data may be
prepared by different content providers. The providers use pages to
logically structure the content. The browser displays a sin gle page at a
time. Each page is attached to a specific context. The context id
isdelivered for each page retrieved from server. The context is significant
for page requests and the maintenance of contextual variables. The content
is pulled from the STB 100 by the mobile device 200. There are two ways how
content can be pulled from the STB: For an automatic page z-equest, the
browser automatically requests a new page from the server according to a
refresh interval, which is determined in the proto col. This refresh
interval may change after each subsequent page or content request. All
automatic page requests are executed silently: Since the user did not
trigger the retrieval, no message may be displayed if the request,
retrieval or proc essing of those pages fails. The automatic page request
enables also frequent updates of the content by the content provider. Two
types of update are distinguished: The provider determines a new, different
page, which must be displayed by 



the browser as soon as possible for example to adapt the displayed content
to the presently running television program of a channel. The provider
generates an update of the page currently displayed by browser, which is
displayed instead of old (out-of-date) page. Accordingly, which page to be
displayed next is completely controlled by the STB. The browser requests
and displays each new page indicated by the STB ex cept page name, page
version and context have not changed relating to the cur rently displayed
page. On the other hand, since the STB does not deliver new pages unless
the browser requests them, the browser must periodically poll the server
and ask for page up dates. Preferably, the browser is capable to handle
lookup intervals of 1 second or less. Preferably, the refresh interval is a
dynamic valueIn addition to automatic page request, there is preferably the
option of a manual page request. The user may trigger a page request
asynchronously by selecting a link inside the page currently displayed. The
browser tries to retrieve all contents needed to display that page. All
manual page requests are executed actively, i.e. the user gets a readable,
visual feedback about the browser activity. If the re quested page cannot
be displayed due to an error, an error message is displayed. Fig. 5
presents an overview of five different commands, which are used for the
communication between the mobile device 200 and the STB 100. The Initiate
Command is a precondition for all further commands. If the STB is not able
to answer an Initiate Command with OK, all following requests (except
further Initiate Commands) will be answered with the return code FAILED.
Using the Sync Command the browser asks the STB for the sync page URL that
is currently valid, i.e. data stored in the STB, which is to be
synchronized with the mobile device. Beside the URL of the current sync
page, the response delivers information about the present context and the
new refresh interval. A return code informs about the response status. Once
the response was successfully processed 



and the further conditions are fulfilled, the browser acquires the contents
for the new page URL in order to display the new page. With the Refresh
Command the browser sends the URLs and the file versions for the page
currently shown on display and for the present sync page, which may be
different from the present one. Once the response to the Refresh Command
was successfully processed and further conditions are fulfilled, the
browser acquires the contents for the new page URL delivered in order to
display the new page. A return code informs about the response status. The
new page might be either an update for the page currently displayed or a
new sync page which is immediately displayed, as described above.
Additionally, theresponse code delivers information about the present
context, the new refresh in terval and above that a flag, which determines
if the URL supplied is a sync page or not. In case that the new page is
signalled as a sync page, the browser saves that URL and version as its
current sync page. The further command Get Command serve to ask the STB for
the content of a certain page, whereas the fifth command Get Context serves
to obtain relevant parameters such as an identification of the present
service to which the STB is presently tuned. Further aspects of the
presently preferred embodiment of the invention are de scribed in the two
annexes. Annexes: "Blucom" Receiver Requirements Version 1.53a Functional
Specification "Blucom"Browser Application Version 1.6An SES ASTRA Company
"Blucom" Receiver Requirements Version 1.53a 22.07.2005 CONFIDENTIAL 
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Abbreviation Meaning BL Blucom DPC Digital Playout Center PDA Personal
Digital Assistant GSIVl Global System for Mobile Communications GPRS
General Packet Radio Service HTML Hypertext Markup Language XHTML
Extensible Hypertext Markup Language BCD Binary Coded Decimal DVB Digital
Video Broadcasting MPEG Moving Pictures Experts Group PMT Program Map Table
STB Set Top Box (equivalent expression: receiver) DSM CC Digital Storage
Media - Command & Control U-N Usei t o Network Verbal forms for the
expression of provisions CONFIDENTAL Astra Platform Services GmbH viii An
SES Astra Company TeI +49(0)89 18 9603 Fax +49 (0) 89 18 96 38 02 E-Mail
Info aps.de aps deAn SES ASTRA Company 1 Introduction 1.1 Purpose of
document This document specifies the requirements of the "Blucom '
extension for digital 



receivers (STBs) 1.2 Audience This document is intended for STB
manufacturers, who intend t o implement the Blucom extension in their pi
oducts 1.3 Product Scope The Blucom extension allows digital receivers to
capture a Blucom data stream which is broadcasted along with any digital TV
or radio service. The receiver caches the complete Blucom data in it's RAM
in order t o provide fast response times upon client's requests Blucom
clients (typ handheld devices like mobile phones or PDAs) may connect to
the Blucom Receiver via a Bluetooth wireless connection and i quest Blucom
data from the receiver CONFIDENTAL Lstra Platform Services GmbH An SES
Astra Company TeI +49 (0) 89 18 96 03 Fax +49 (0) 89 I S 96 36 02 EMail
info@apsde wwwapadeAn SES ASTRA Company 2 System Overview Fig 1 gives an
overview of the overall Blucom architecture g 1 - overview of Blucom
architecture 2.1 Content Provider The content provider creates the Blucom
content by using an appropriate author ing system Specification not covered
in this document. 



2.2 Broadcast Center The broadcast center is in charge of formatting the
Blucom content according to the data carousel format specified in this
document, broadcasting the data carou sels and signalling according t o the
specification in this document CONFIDENTAL Astra Platform Services GmbH A
SES Astra Company TeI +49 (0) 89 18 96 03 Fax+49 (0) 8S 18 96 36 02 EMail
lnfo@apsde www aps deAn SES ASTRA Company 2.3 Set Top Box In the context of
the Blucom system, the digital receiver acts as a content server towards
any client device. The Blucom data is parsed from one or more DSM-CC data
carousels, which are carried in the MPEG transport stream as data
components of any MPEG program. The STB shall store the complete payload of
all Blucom data carousels of trie ap propriate version (see 3) in the
Blucom Cache, which is allocated in the STB's RAM. The Blucom Cache can be
regarded as a shared memory resource which is filled with data by the
DSM-CC client. Data is requested out of the Blucom cache by the data server
component, which is dedicated to handle client requests for Blucom data.
The receiver software implementation for the Blucom extension is up to the
STB manufacturer. APS does not provide any software libraries and does not
require any middleware implementation in the context of the Blucom
extension. 



However, the requirements described in this document shall be met by the
manu facturer's implementation and will be tested by APS or a subcontractor
of APS and, upon successful test pass, certified by APS. Fig 2 gives an
overview of the functional receiver software structure. Fig. 2 - Overview
of functional receiver software structure OONFIDENTALAn SES ASTRA Company
The functional specification of the receiver requirements for the Blucom
extension is covered by this document. 2.4 Browser Application The browser
application typically runs on a handheld device. It establishes a con
nection between the handheld device and the STB and requests Blucom data
from the STB via the established link. The Blucom data will be processed
and displayed by the browser application. Specification not covered in this
document. CONFIDENTAL Astra platform Services GmbH An SES Astra Company TeI
+49 (O) SQ 18 9 6 03 Fax 9 (O) 89 18 96 36 02 E-Mail- infab aps de
www.apsdeA n SES ASTRA Company 3 TS - SignaHing of Blucom Data The stream
loop in the PMT of any MPEG program may contain a reference (by a n
elementary PID field) t o one or more elementary streams which carry the
associ ated Blucom Data Thq stream type of Blucom data streams is set to
OxOB t o indi cate that the Blucom data stream contains DSM-CC LJ-N
Messages as specified in 



12]. The stream reference t o the Blucom data stream contains a privat
q_data_spec if ier_descr iptor as defined in [3] with the private_data
_spec if ier field set to 0x00000001 (SES) Immediately following this pri
vate_data_spec if ier_desc pptor there is a blucom_data_desc pptor with a
private data field of length 0 . A given MPEG program may contain more than
one Blucom data carousel in order t o allow an independent update and high
speed cycle for specific data, such as control file and actual sync page,
for instance. If the MPEG program carries more than one Blucom data
carousels of the appropriate version, the STB shall parse all of them.
Note: This method of signalling has t o be validated against the legacy
receiver population It may be subject to change until this validation
process is completed Table 1 Syntax of Blucom_Data_Descnptor Semantics of
Blucom_Data_Descr iptor: descriptor_tag: This 8-b it field identifies a
blucom_data_descr iptor and shall be set to OxDO. descriptor_length: This
8-b it field specifies the number of bytes of the data portion of the
descriptor, starting immediately following the descriptorjength field
blucom_version: This 8-b it field defines the version of the referenced
Blucom data carousel The receiver shall only parse a Blucom data stream, If
the version number is set to Ox01. CONFIDENTAL Astra Platform Services GmbH
An SES Astra Company TeI +49 (0) S9 18 96 03 



Fax +49 (0) 8 8 96 3 6 0 2 Mail info@aps de www aps dsAn SES ASTRA Company
b!ucom_u id - This field consists of 3 16-b it fields and is intended as a
unique iden tifier for each Blucom service, which may consist of one or
more Blucom carou sels. All carousels of one Blucom service shall have the
same~ blucom_u id. The blucom_u id shall be uniquely assigned. Therefore
this field shall be composed of the Service Id , Transport Stream ID and
Original Network ID of one of the ser vices carrying the Blucom carousel as
a data component. Example: ONID: 0x0085 TSID: 0x0001 SID: OxOOlB resulting
blucom_ uid Ox00850001001B The purpose of this field is to allow the
sharing of one or more Blucom carousels between several services on a given
transport stream while maintaining an opt i mal performance. In the case
where an operator offers e g. 3 movie channels on the same transport
stream, he may want to share the same Blucom data between these 3 channels
In this case he would reference the same Blucom PIDs in the PMT of all 3
movie services The STB knows by evaluating the blucom_u id, whether it
shall delete the control parameters and purge the Blucom cache or if it
shall maintain the data in order to allow for a better performance of a
shared Blu com service upon a service change private_data_byte: This is an
8 bit field, the value of which is privately defined CONFIDENTAL Astra
Platform Services 
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02 E Mall Info aps cte w apsdeA n SES ASTRA Company 4 Receiver software
requirements 4.1 Data Carousel 4.1.1 Performance of DSM-CC parser The
DSM-CC Parser shall always be active in the background. The STB shall be
able to capture a Blucom data stream of up to 6Mb/s without affecting the
overall performance of the receiver (i.e. A/V decoding, Ul response time,
zapping performance, teletext processing) and without discarding any Blu
com data modules and control parameters in one turn of the carousel,
provided all structural information regarding the carousel, such as DSI and
DII has been o b tained. If Blucom service is split up into more than one
carousels, the performance re quirement of 6Mb/s shall apply t o the sum
bitrate of all carousels. 4.1.2 Data carousel structure The Blucom data
carousel is based on the DVB data carousel specification as de fined in
[4]. The Blucom data carousel is formatted as a two layer data carousel and
accord ingly uses the following 3 message types: DDB - Download Data Block
DII - Download Info Indication DSI - Download Server Initiate All Blucom
messages are carried on one single PID. 



The Blucom data files are structured as modules which are transmitted in
one or more DDB messages. The modules are referenced by a DII message All
modules referenced in one DII are forming a group, which is identified by
the transactionld of the DII message. The groups identified by the
transactionld of the related DII messages are referenced in one DSI
message. The groupld in the DSI message equals the transactionld of the DII
message. All Blucom data files shall be stored under a dedicated Blucom
directory (e.g. "/blucom) which shall be root for all Blu com related
operations. The structure of the DSIvI-CC messages required by the Blucom
service is set out in annex A. 4.1.3 Descriptors in the data carousel The
Blucom data carousel supports the following subset of the descriptors speci
fied in [4], which shall be evaluated by the STB. The syntax and semantics
of each descriptor is set out in Annex A:.  Descriptor: crc32_descr iptor
Support: Mandatory CONFIDCNTAL Astra Platform Services GmbH A n SES Astra
Company Te! +49 (0)89 8 9 6 0 3 Fax +49 (O) 89 I S 96 3 6 02 E MaII
lnfo(r)ap-de www aps deAn SES ASTRA Company Location: DII - modulelnfo
Usage: This descriptor shall be evaluated by the STB, in order t o assure
that the data modules have been received correctly. If the CRC 32 re 



ceived in this descriptor does not match the CRG 32 calculated form the
respective data module, the data module shall be discarded and reloaded on
the next carousel turn Descriptor: compressed_module_desc pptor Support
Mandatory Location: DII - modulelnfo Usage: Upon detection of this
descriptor, the STB shall decompress the ielated module before further
processing of the data, i.e. before evaluation of the blucom header and
storing the data portion in the blucom cache. Note: A control file shall
never be compressed Descriptor group_l ink_descr iptor Support: Mandatory
Location: DSI - grouplnfo Usage: This descriptor shall be evaluated by the
STB, in order to support large groups It will be used by the carousel
generator, when the descrip tion of the modules in a group exceeds the
maximum size of a single DII message and has t o be spread across a number
of such messages. Descriptor: name_descr iptor Support Optional Location
DSl- grouplnfo Usage. This descriptor carries the name of the top level
dnectory, under which all files of the respective group are stored resp.
shall be stored in the blucom cache. A STB may evaluate this descriptor m
order to optimize the blucom cache management. 4.1.4 Blucom data header All
Blucom files are preceded by a Blucom data header, according to the
structure indicated in Table 2. Upon reception of a complete module, the
STB shall split the 



Blucom Header from the payload, evaluate the Blucom data header information
and process the payload (excluding the Blucom data header) according to the
in formation provided in the Blucom data header OONFIDENTAL Astra Platform
Services GmbH An SES Astra Company TeI +49 (0) 89 18 96 03 Fax +48 (0) 89
18 QS 3802 EMail info(r)apsde www aps deA n SES ASTRA Company Table 2
Blucom data header syntax Semantics of the Blucom data header:
blucom_version: This field shall be set Io OxOl in Blucom version 1.0. The
STB shall only process files with the blucom_vers ion field set to OxOl
blucom_infojength: This 16-bit field indicates the length in Bytes of the
descrip tor loop to follow. blucom_info_byte: This field conveys a list of
descriptors which each define one or more attributes of the Blucom file
transported in the actual module. For Blucom data files this field cariies
at least a name_desc i iptor indicating the full path and filename
information of the related file. If this field does not carry a name_descr
iptor, the STB shall not regard the related file as a Blucom data file. For
a Blucom control file this field shall contain at least a controLf
ile_descr iptor If the Blucom header does not contain a name_desc pptoi or
a control_ f ile_descpptor, the STB shall not process the file transported
in the related module. This provision shall allow the headend system to use
additional descrip tors in the future without affecting any legacy STBs. 



pi vate_datajength: This field defines the length in bytes of the following
private data field. The STB shall ignoie any following private data bytes
private_data_byte: These fields are user defined and shall not be evaluated
by the STB. CONFIDENTAL Astfa Platform Services Qm bH An SES Astra Company
TeI +49 (O) 89 18 9 03 Fax +49 (O) 89 18 9 6 3 6 0 2 EMaII lnfo@apsde w aps
deA n SES ASTRA Company 4.1.5 Descriptors in the Blucom data header 4.1.5.1
Name descriptor For Blucom data files, the Blucom data header shall at
least contain a name de scriptor according to the syntax as set out in
Table 3 . Additional descriptors in the blucom data header, which are not
defined in this document, shall be ignored by the STB. Table 3: Syntax of
the name_descriptor Semantics of the name_descriptor: descriptor_tag: This
8-bit field identifies the descriptor. For the name_descriptor this field
is set to 0x02. descriptorjength: This 8-bit field specifies the number of
bytes of the descriptor immediately following this field. text_char: This
is an 8-bit field. A string of "char" fields specifies the filename and
path information, which shall be used as the storage location, relative to
the Blu com root directory, of the related file in the STBs filesystem.
Text information is 



coded using the character sets and methods described in annex A of [3].
CONFIDENTAL Astra Platform Services GmbH 10 An SES Astra Company TeI +49
(0)89 18 96 03 Fax +49 (0) 89 18 9 6 3 6 0 2 E-Mail: lnfo@aps.de
www.aps.deAn SES ASTRA Company 4.1.5.2 Control file descriptor A Blucom
control file shall be indicated by a control_fi[e_descriptor in the Blucom
data header. If there are additional descriptors in the blucom data header,
these shall be ignored by the STB. The presence of the control_fll
b_descriptor always denotes the module payload following the blucom data
header as control file data. Table 4 : Syntax of the control_file_
descriptor Semantics of the control ile_descriptor: descriptor_tag: This
8-bit field identifies the descriptor. For the control_ file_descriptor
this field is set to OxOl. descriptorjength: This S-bit field specifies the
number of bytes of the descriptor immediately following this field. This
field may be set to zero in order to indicate no following descriptor
bytes. descriptor_data: This field may contain a number of descriptor bytes
as indicated in the descriptorjength field. 4.1.6 Example of a Blucom data
header The example in Fig. 3 shall illustrate the format of the Blucom data
header of a Blucom data file. Fig. 3 - Example for a Blucom data header 



CONFIDENTAL Astra Platform Services GmbH 11 An SES Astra Company TeI +49
(O) 8 9 18 9 6 0 3 Fax +49 (O) 8 9 1 8 9 6 3 6 0 2 E-Mail: mfo@aps.de
www.aps.deA n SES ASTRA Company Upon reception of the complete module, the
STB shall split the payload portion from the header and save the payload
portion under the location /blucom/tv_ ehow/pic/p icl.png where
/tv_show/pic/picl.png specifies the BIucom name in a Blucom GetRequest
(4.5.5). In this example it is assumed that the STB's Blucom root directory
is named /blucom. Example GetRequest: <GetRequest requestld=" 00-02 -72 -80
-EC-FE- 00004" context=" 0x008 50001001B"> <FileUrl name="/tv_show/pic/picl
.png" vers aon="l "/> </GetRequest> CONFIDENT AL Astra Platform Services
GmbH 1 2 n SES Company TeI +49 (0) 89 18 96 03 Fax +49 (0) 89 18 96 36 02
E-Mail info ape de wwwaps deAn SES ASTRA Company 



4.2 Blucom Cache In order to allow fast access t o the Blucom data by any
connected client device, the STB shall buffer all Blucom data in the Blucom
cache. The Blucom cache can be regarded as the linking element between the
data carousel capture and the client data server In that respective it can
be regarded as a shared memory re source. The directory structure inside
the Blucom cache shall be according to the path and filename information
obtained from the Blucom headers This structure is used as a reference for
client requests From the broadcast carousel side the information needed for
maintaining the BIu com cache is the grouplD and modulelD and the module
version of each file. Updates of the Blucom data carousel shall be detected
by a change of the transactionjd of the DSI. 4.2.1 Blucom cache allocation
The Blucom cache shall be allocated in the STB s RAM The Blucom data cache
size shall be as specified in section 6.1 4.2.2 Blucom cache management.
Data capture As soon as the STB detects a valid Blucom data component on
the actual tuned MPEG progiam (according to section 3), the STB shall
immediately start capturing the Blucom data and write it to the Blucom
cache 4.2.3 Blucom cache management- Service change The Blucom cache shall
be purged upon a change of the actual tuned service to another service
which carries Blucom data and be filled with the Blucom data of the then
tuned service Exception. If the blucom_u id of the new service matches the
blucom uid of the previously tuned service, the STB shall maintain the
Blucom cache in order to al low for a better performance in the case wheie
Blucom data is shared between 



services Note. If the RAM Space reserved for the Blucom cache does not need
to be allo cated completely to store the Blucom carousel data of the new
service the STB may keep the previous Blucom data in order to speed up data
access if the STB is tuned back t o the previous Blucom service. If the new
service does not support Blucom, previously downloaded Blucom data shall be
maintained in the Blucom cache in order to allow for a fast access t o the
Blucom data in case the user tunes back to the previously tuned Blucom
Service The Blucom control parameters shall be deleted immediately upon a
service change, regardless whether the new service carries any Blucom data
oi not. This provision shall make sure that Blucom data of any given
service is only available CONFIDENTLL Astra Platform Services GmbH 13 An
SES Astra Company TeI +49(0)89 18 9303 Fax +4S (0) 89 18 9S 36 02 EMaJI mfo
apscte www aps deAn SES ASTRA Company to the mobile device, and to users
consequently, if the STB is actually tuned to the said service. Exception:
If the blucomjjid of the new service matches the blucom_ iiid of the
previously tuned service, the STB shall maintain the Blueom control
parameters in order to allow for a better performance in the case where
Blueom data is shared between services. The required Blueom cache and
control parameter management upon a service change is illustrated in Fig. 4
and Fig. 5. 



Fig. 4 - Blueom cache management upon Service change from Blueom service
CONFiDENTAL Astra Platform Services GmbH 14 An SES Astra company TeI +49
(0) 89 I S 9 03 Fax +49 (O) 89 I S S6 36 02 E-Mail: info@aps.de www.3ps.deA
n SES ASTRA Company Fig. 5 - Blucom cache management upon service change
from non-Blucom ser vice Astra Platform Services GmbH 15 An SES Lstra
company TeI +49 (O) 89 18 96 03 Fax +49 (O) 89 18 9S 36 02 E-Mail:
info@aps.de www.aps.deA n SES ASTRA Company 4.2.4 Blucom cache management:
Update The Blucom data files stored in the receiver's Blucorn cache shall
be updated upon a change of the module version number of the related
module. The module version numbers of all Blucom files, being loaded in the
Blucom cache, have to be maintained by the STB in order to allow: a) a high
performance updating procedure for cached Blucom files b) re-using the
module veisions as transparent version information for serv ing the mobile
device interface. If upon an update of a module (i e. change of module
version number) the storage 



location indicated in the Blucom header changes, the STB shall delete the
old file and store the updated file in the new storage location. Any empty
directories remaining after deletion of a file in the Blucom cache shall be
removed from the Blucom cache. 4.2.5 Blucom cache management: Purge A
Blucom data file shall be purged from the receiver's Blucom cache as soon
as it (i e. the related module Id) is not refeienced in the related DII
anymore All Blucom data files of a given grouplD shall be purged from the
Blucom cache as soon as the related groupld is not referenced in the DSI of
the related carousel anymore Any empty directories remaining after a purge
operation shall be removed from the Blucom cache Note. This lequires
consistent data playout from the headend system at all times. 4.2.6 Blucom
cache management: Overflow exception handling If the amount of Blucom data
being broadcasted in the context of the actual tuned Blucom Service is
bigger than the defined Blucom cache size, the STB shall dis card the
oldest data in the Blucom cache The determination of the age of the Blucom
data shall be done by evaluation of the stoiage timestamp. Exception: The
actual sync page, as it is referenced by the actual control parame ter set,
shall not be discarded. The intention of this provision is to make sure
that the receiver does not crash in the case of a too big carousel being
played out However, the availability of the Blucom service will be
unpredictable in this case Therefore the Headend system shall make sure
that the total playload of a Blucom service never exceeds the limit as
specified in 6 1 CONFIDENTAL Astra Platform Services 



GmbH 16 An SES Astra Company Tel 49 (O) 89 18 96 03 Fax H O(O) 8b 18 06 36
02 EMaII lnfo(r)apsde www apsdeAn SES ASTRA Company 4.3 Control file The
purpose of the control file is to specify the receiver's reaction upon a
client's request for Blucom data. Unlike the Blucom data files, which will
be stored in the receiver's file system without any prior interpretation,
the STB needs to parse the content of the control file and store the
control parameters immediately after re ception of the control file. In the
carousel, the control file is identified by the presence of a control_
file_descriptor in the blucom data header. As soon as the STB detects a new
Control File in the Blucom data carousel, it shall update the control file
data in the receiver's RAM. Upon the next client request, the STB shall
react according to the rules determined by the new control file. 4.3.1
Performance The STB shall parse a new control file and store and activate
the according p a rameters immediately after receiving said control file.
4.3.2 Format The Blucom Control file is based on the XML file format. In
the following a brief XML schema description shows the structure of the
Blucom control file. CONFIDENTAL Astra Platform Services GmbH 17 An SES
Astra Company TeI +49 (0) 9 18 96 03 



Fax +49 (0) 89 18 98 3 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA
Company 4.3.3 Control File Download The control file has to be downloaded
from the data channel carousel (see 4.1) parsed and the acquired settings
have t o be stored t o internal variables in order to serve the Blucom
Protocol. The blucom_uid as referenced in the blucom_data_descriptor inside
the PMT of the actual tuned Blucom service (see 3), shall be assigned as
the context. If the actual tuned service does not contain a Blucom data
component, the con text shall be an empty string. Fig. 6 - Application flow
"LoadControlFile" from Data Carousel 4.3.4 Example <?xml version-* "1.0"
encoding="UTP-8" ?> <BlControl xmlns :XBJ="http: /7www.w3
.orq/2001/XMLSchema-inetance v xsi :noNamespaGeSchemaLocation="blucomctrl
.xsd"> <SyncPage na=" /index. htm" fd="l" ri="10000"/> </BlControl>
CONFtDEHTAL Astra Platform Services GmbH 18 An SES AsUa Company TeI +49 (0)
89 18 9b 03 Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deAn SES
ASTRA Company 



4.4 Mobile Device Interface 4.4.1 Performance The mobile device interface
performance definition shall ensure that under prede fined conditions the
reaction time upon client requests does not exceed the d e fined limit
Conditions:  Only one client is connected t o the STB  BT data rate 500kb/s
net  Measurement point is the Bluetooth radio layer.  The l equested file
is already present in the STB's Blucom cache. Upon a client request for a
1OkB file, the STB shall complete the deliveiy of the whole file within
250ms after the issuing of the client request If during the implementation
of a prototype it turns out that the required perform ance cannot be
reached by any technically reasonable implementation, this per formance
requirement may be changed accordingly. However the STB implemen tation
shall ensure that the highest possible performance is reached. 4.4.2
Interface Protocol The Interface Protocol between Set Top Box (STB) and
Mobile Device is based on the XML file Format All xml tags shall be built
according to [6] In older to keep the amount of protocol data as small as
possible it is recommended to use the XML short-form for building the XML
protacol Example long form <ln it iateResponse requestld=
'00-02-72-80-EC-FE-00001 ' retCode="OK"> </lnit iateResponse> Example
short-form (recommended) : <ln itiateResponse requestld=' 00-02-72-80-EC-FE
00001" retCode="OK"/> The protocol definition is set out in 4 5 The low
level communication is based on 



the Bluetooth wireless technology. The requirements for the Bluetooth
implemen tation are described in 7. 4.4.3 Initiate Connection The Mobile
Device initiates the communication channel to the STB. After finishing
Device and Service discovery, the mobile device invokes an initial request
deliver ing a copyright string, which must match the counterpart stored in
the STB appli cation The STB itself reacts by sending a return code, which
denotes the accep tance or refusal of the Mobile Device connection request
CONFIDENTAL Astra Platform Services GmbH 19 An SES Astra Company Te +49
(0)89 18 96 03 Fax +49 (0) 89 18 96 36 02 EMail info aps de www aps deAn
SES ASTRA Company 4.5 Mobile device interface protocol definition There are
five different commands defined which are described in the following
sections. 4.5.1 Generics 4.5.1.1 Marking Commands Each BLUCOM Command shall
be opened by a leading Start Jext (STX) byte and closed by an End Text
(ETX) byte. The corresponding values defined  for STX byte: 0x02  for ETX
byte: 0x03 CONFIDENTAL Astra Platform Services 



GmbH 20 An SES Astra Company TeI +49 (O) 89 18 98 03 Fax +49 (O) 88 18 98
36 02 E-Mail infoSapsdeA n SES ASTRA Company Example: ffO2<InitiateRequest
reguestld=" 00- 02-72- 80-EC-FE- 00001" cprString=" Copyright by APS, ASTRA
Platform. Services GmbH"/>ffO3 In order t o avoid any conflicts with values
inside binary content, STB shall precede each STX or ETX byte with an
additional Oxff byte. Regarding each regular Oxff inside binary content,
STB shall precede those bytes with another Oxff byte as well. Example :
Binary code sequence (4 byte): 0x01 OxaO Oxff 0x40 Will be changed by STB
to (5 byte): OxOl OxaO Oxff Oxff 0x40 Note, Regarding the BLUCOM GetCommand
(4.5.5) the length attribute of the GetReponse command specifies always the
length (number of bytes) of the original content excluding all expanded
Oxff bytes. Regarding the BLUCOM Command evaluation, STB may use the byte
combination Oxff 0x02 (STX sequence) to detect the beginning of a BLUCOM
command sent by the Mobile Device and the combination Oxff 0x03 (ETX
sequence) to detect the end of the currently processed BLUCOM command. In
case that STB detects an unexpected STX sequence or an invalid successor
byte after Oxff, all collected data for the currently processed command may
be discarded and STB shall start listening for a new STX sequence. 



4.5.1.2 requestld Each Blucom command contains a requestld, which is unique
for all commands sent by the connected Mobile Devices. The STB shall use
the same requestld when building the response section for the corresponding
request received from the Mobile Device. 4.5.1.3 Concurrent Requests The
STB shall be able to store up to 10 incoming requests per connected device.
The STB shall respond each request in the same order as it was sent by the
Mo bile Device and accepted by the STB. In order to store 10 requests for
each connected Mobile Device, which means maximum 70 requests for 7
concurrently connected devices requires at least 5OkB RAM space which needs
to be reserved by the STB. 4.5.14 Case Sensitivity All attribute values
including URL and content file names are case insensitive. GONFIDENTAL
Astra Platform Services GmBH 21 An SES Astra Company TeI (0) 89 18 9603 Fax
49 (O] 89 18 96 3 B02 E-Mail info aps de www aps deAn SES ASTRA Company
4.5.1.5 Blucom URL / File Name The maximum length for all Blucom URL and
content file names found in the all Blucom Commands is set to 256 bytes.
4.5.1.6 Protocol Handling Specifies how the STB shall react on incomplete
or incorrect Biucom commands.  Incomplete xml command 



STB discovers a new begin tag before the close tag of the currently
processed command was detected. Reaction: If STB is able to identify
requestld and command type a command response according to the command type
with retCode="FAILED" shall be returned and the incomplete command shall be
discarded. Otherwise STB shall discard the incomplete command without
sending a response.  Unkown attributes STB detects unknown attributes
within a complete Blucom command. Reaction: STB ignores all unknown
attributes.  Missing required attributes If STB is able t o identify
requestld and command type a command response according to the command type
with retCode="FAILED" shall be returned and the incomplete command shall be
discarded. Otherwise STB shall discard the incomplete command without
sending a response. " Syntax Error STB discovers one or more syntax
error(s) within a Blucom command. Reaction: If STB is able to identify
requestld and command type, a command response according to the command
type with retCode="FAILED" shall be returned and the incomplete command
shall be discarded. Otherwise STB shall discard the incomplete command
without sending a response. 4.5.1.7 DATA_NOT_YET_AVAI[_ABLE vs.
DATA_NOT_AVAILABLE The Blucom protocol distinguishes two states of content
unavailability. DATA_NOT_AVAILABLE means the content requested is not
available. This is typi cally the case, if all Blucom data of the actual
tuned service is already downloaded 



to the cache, but the requested file is not present in the cache.
DATA_NOT_YET_AVAILABLEmeans the content requested is currently not avail
able but it might be possible that it will be available soon. This is
typically the case, if the Blucom data of the actual tuned service is not
yet completely downloaded into the STB's blucom cache, i.e. there is a
chance that the requested file is part of the remaining carousel data. This
also applies for updates of the Blucom data carousel. CONFlDENTAL Sewlcbs
22An SES ASTRA Company 4.5.1,8 Parental Control In any case, i.e. even if
the video and audio presentation of the actual service is blocked due to a
parental control implementation, the STB shall continue, respec tively
start caching and updating of Blucom data in the background The STB shall,
irrespective of any blocking rules for the video and audio presenta tion,
at all times serve the mobile device interface according to this
specification. CDNRDENTAL 2 3An SES ASTRA Company 4.5.2 InitiateCommand The
Mobile Device sends an InitiateRequest, which shall be answered by STB u s
ing initiateRespon ee. Examole: <lni tiateEeguest requestld=" 00-02 - 72
-80 -EC-FE-OOO 01" cprString=" Copyright by APS , ASTRA Platform Services
GrabH" / > Remark: The Initiate Command shall be seen as a precondition for
all further blucom com 



mands. If STB is not able to answer an InitiateRequest with retCode=OK all
fol- CONFlDENTAL Astra Platform Services GmbH 24 An SES Astra Company TeI
+49 (0)89 13 6 03 Fax +43 (O) 89 18 96 36 02 E-Mail: info@aps.de
www.aps.deA n SES ASTRA Company lowing requests (except InitiateRequest)
shall be answered with retCode=FAILED. Example: <InitiateResponse
requestId=" 00- 02 - 72- 80-EC-FE- 00001" retCode="OK"/> CONFIDENTAL Astra
Platform Services GmbH 2 5 An SES Astra Company TeI +49 (0) 89 18 96 03 Fax
+49 (O) 89 18 9b 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA Company
Fig. 7 - Application flow "InitiateCommand" CONFIDENTAL Astra Platform
Services GmbH 26 An SES Astra Company TeI +49(0)89 18 96 03 



Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deA n SES ASTRA
Company 4.5,3 SyncCommand Objective of sending a SyncRequest is to
synchronise the Mobile Device to the current SyncPage provided by the last
BIucom Control File. Example: <SyncRequest requestId=" QO- O2- 7 2 - 80-EC-
FE-O00 02" context=" 0x00850001 001B" / > CONFIDENTAL Astra Platform
Services GmbH 27 An SES Astra Company TeI +49 (0)89 18 96 03 Fax +4S (O) 89
I S 36 36 02 E-Mail: Info@aps.de www.aps.deA n SES ASTRA Company Remark:
SyncPage element is optional and may not be filled for retCode not equal
"OK" Example: <SyncResponse requestld=" 00-02 -72- 80-EC-FE- 000 02"
retCode="OK" context="0x0 085 00010 01B" refreshlnterval=" 10000" >
<SyncPage name=" /index. htm" version="l"/> 



</SyncResponse > CONFIDENTAL Astra Platform vices GmbH 28 An SES Astra
Company Te! +49 (0) 89 18 9 6 03 Fax +49 (0) 89 38 96 3 6 02 E Mail:
mfo@aps.de www aps deA n SES ASTRA Company CONFIDENTAL Astra Platform
Services GmBH An SES Astra Company Te] +49 (O) 89 18 96 03 Fax +49 (O) 89
18 96 36 02 E-Mail: info@aps.de www.aps.deA n SES ASTRA Company 4.5.4
RefreshCommand Objective of sending a Refresh Request is to ask the STB for
a new version of the page currently displayed. STB shall deliver a page URL
to be displayed next. That could be either the current version of the
requested page or the current sync page supplied by the Blucom control
file. (See application flow below) CONFIDENTAL Astra Platform Services GmbH
30 An SES Astra Company TeI +49 (O) 89 18 96 03 



Fax +49 (O) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA
Company Example: <Ref reshRequest requestld= "00- 02 - 72 - 80-EC-PE- O0003
" context=" 0x00850001001B" > <RereshPage name=" /linkl .htm" version=" l "
/ > <SyncPage name=" /index .htm" version=" 2"/ > </Ref reahRequest?
CONFIDENTAL Astra Platform services GmbH 31 An SES Astra Compan/ TeI +49
(0) 89 18 96 03 FaxH49 (O) 89 18 95 3d 02 E-Mail: info@aps.de www.aps deAn
SES ASTRA Company DisplayPage element Is optional and may not be filled for
retCode not equal "OK" Example: <Ref reshResponse requeatld ="00- 02 -72-
8O-EC-FE- 00003" retCode="0K" context = "0x008500 01001B"
refreshInterval="1000 0"/> <DisplayPage name="/linkl .htm" version="2"
isSyncPage=" 0"/> </Ref reshResponse > 



CONFIDENTAL Astra Platform Services GmbH 32 An SES Astra Company TeI +49
(0) 89 18 96 03 Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deAn
SES ASTRA CompanyA n SES ASTRA Company CONFlDENTAL Astra Platform Services
GmbH 34 An SES Astra Company TeI +49 (0) 89 18 96 03 Fax +49 (0) 89 18 96
36 02 E-Mail: info(r)aps.de www.aps.deA n SES ASTRA Company FIg. 9 -
Application flow "RefreshCommand" CONFIDENTAL Astra Platform Services GmbH
35 An SES Astra Company TeI +49 (O) 89 18 96 03 Fax +49 (O) 89 18 96 36 02
E-Mail: info@aps.de www aps deAn SES ASTRA Company 4.5.5 GetCommand
Objective of sending a GetCommand is to ask the STB for the content of a
certain page delivered by element FiIeUrI. 



The version attribute is optional. If it is omitted STB shall deliver the
content for the current version available. Otherwise STB shall send the
content only if its cur rent version is not equal t o the version delivered
by the FiIeUrI element (see appli cation flow). CONFIDENTAL Astra Platform
Services GmbH 36 An SES Astra Comcany TeI +40 (0) 39 18 96 03 Fas +49 (0)
89 18 96 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA Company Example:
<GetRequest requestld=" 00- 02 -72 - 80-EC-FE- 00004" context=" 0x008500010
013" > <FileUrl name=" /pic/picl ,png" version=" l "/ > </GetRequest>
Remark: FileData element is optional and may not be filled for Response
retCode not equal "OK" or retCode equal "DATA_UP_TO_DATE".
DATAJJP_TO_DATEwill never be returned if the optional attribute "version"
is omitted in the FiIeUrI element of GetRequest. CONFIDENTAL Astra Platform
S rvlces GtnbH 37 An SES Astre Company 



TeI 448 (0) 89 18 9603 Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de
www.aps.deAn SES ASTRA Company The data block is stored to the text node of
the FiieData element in the case ret- Code = "OK". The first byte of the
data block follows immediately the '>' sign closing the attribute list of
the FiieData element. Note: The length attribute specifies always the
length (number of bytes) of the original content excluding all expanded
Oxff bytes according to 4.5.1.1. Example. CONRDENTAL Astra Platform
Services GmbH 3 8 An SES Astra Company TeI +49 (0) 89 18 96 03 Fax +49 (0)
89 I S 96 36 02 E-Mail: info@aps.de w*m aps deA n SES ASTRA Company Fig. 10
- Application flow "GetCommand" CONFIDENTAL Astra Platform Services GmbH 39
An SES Astra Company TeI +49 (0)89 18 96 03 Fax +49 (0) 89 18 96 36 02
E-Mail. Info@aps de 



www.aps.deAn SES ASTRA Company 4.5.6 GetContext Objective of sending a
GetContext command is to ask the STB for the current BIucom context. The
additional purpose is to retrieve the DVB values for Service ID, Transport
Stream ID and Original Network D corresponding to the service where the STB
is currently tuned on. In addition to that triplet a flag (visible) is
returned to show if current service is visible on TV screen or not. The
current service could be invisible, if e.g. it is scrambled and the
smartcard is not entitled to decrypt the ECMs of the service. The latter
values have to be sent back in any case independ ent from an existing
Blucom service available on that service. Example: <ContextRequ.es t
requestId="00-02-72-8 0-EC-FE-OOOOX"/> CONFIDENTAL Astra Platform services
GmbH 40 An SEs Astra Company TeI +49 (O) 89 I B9 6 03 Fax 49 (O) 89 18
9Q3Q02 E-Mail: info@aps.de www.aps.deAn SES ASTRA Company STB has to
deliver the values for onid, tsid, sid and the visible flag in any case in
dependent from an existing Blucom service on that channel. In case of a
missing Blucom service the value for the Blucom context may be omitted.
Example: <ContextResponse requestId="00-02-72-80-EC-FE-00005" retCode="0K" 



onid=" 0x00 85" tsid="0x0001" sid="001B" visible="l" context-" OxOO
B0001001B" / > CONFlDENTAL Astra Platform Services GmbH 41 An SES Astra
Company TeI +49 (0) 89 18 96 03 Fax +49 (0) 89 18 95 36 02 E-Mai!
info@aps.de www aps deAn SES ASTRA Company Fig. 11 - Application flow
"GetContext" CONFIDENTAL Astra Platform Services 6inbH 42 An SES Astra
Company TeI +49 (O) 89 18 96 03 Fax +49 (O) 89 I S 96 36 02 E-Mail:
info@aps.de www.aps.deAn SES ASTRA Company 5 UI Requirements 5.1 Info
Banner If the STB is tuned to a service which is according to the PMT
signalling offering a Blucom data component and there is one or more Blucom
clients actually con nected to the STB, it shall display "Blucom Icon with
active client connections" as outlined in Annex C in the info Banner. 



If the STB is tuned to a service which is according to the PMT signalling
offering a Blucom data component and there is no Blucom client actually
connected to the STB, it shall display "Blucom Icon with no active client
connections" in the Info Banner as outlined in Annex C. 5.2 When the STB is
tuned to a service which is according to the PMT signalling not offering a
Blucom data component, it shall display no Blucom related icon in the Info
Banner. Setup IVlenu The receiver's setup menu shall contain a Bluetooth
settings entry, which at least allows to change the following settings:
Note: The item name, which shall be displayed in the STB's menu, in the
table above shows the texts for the german speaking markets. Translations
for other markets will be mutually agreed upon and added to this
specification as soon as this is required. CONFIDENTAL Astra Platform
Services GmbH 43 An SES Astra Company TeI +49 (0)89 18 96 03 Fax +49 (0)89
18 96 36 02 E Mall info@aps d www aps deA n SES ASTRA Company 5.3 Mosaic
The STB's navigator shall shall support the mosaic signalling as specified
by SES Astra in [5]. The STB mosaic implementation shall conform with the
mandatory elements as specified in [5]. The mosaic feature shall allow
support of a Blucom Service Portal, which offers 



various Blucom services, each being broadcasted as part of a MPEG program
with a video component containing at least a still picture. The access to
these Blucom services shall happen through the mosaic navigation
functionality, which is sig nalled on one or more mosaic services.
CONFIDENTAL Lstra PJatfomi Services GmbH 4 4 An SES Astra Company TeI +49
(0) 89 18 96 03 Fax +49 (0) SS 18 96 36 02 E-Mail: mfo@aps.de www.aps.deAn
SES ASTRA Company 6 Hardware Requirements (Bluetooth, Cache Memory Size)
This section describes the minimum hardware requirements a STB shall fulfil
in order t o support the Blucom service. 6.1 Memory The STB shall assign an
amount of 16 MB RAM to the Blucom cache. 6.2 Bluetooth The STB shall
provide a power class 2 Bluetooth radio device, which shall provide a
stable connection over a distance of at least 10 meters from the front
panel of the STB. CONFIDENTAL Astra Platform Services GmbH 4 5 An SES Astra
Company TeI +49 (O] 89 I S 96 03 
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Company 7 Bluetooth implementation requirements 7.1 Bluetooth protocol
stack The STB shall support those elements of the Bluetooth protocol stack,
which are marked in red in Fig. 12 in order to support the Blucom
extension. However, the STB manufacturer is free to support also other
Bluetooth related protocols and services, as long as the Blucom performance
requirements and the conditional access requirements as referred to in this
document are not affected. The Bluetooth related implementation shall meet
the actual Bluetooth specifica tions of the Bluetooth Special Interest
Group. Fig. 12 - Bluetooth protocol elements required for Blucom 7.2
Network topology The STB shall handle up to 7 client connections
simultaneously, which reflects the size of one Piconet. CONFIDENTAL Astra
Platform Services GmbH 46 An SES Astra Company TaH 49 (O) 89 18 96 03 Fax
+49 (O) 89 18 96 38 02 EMail. info@apsde www aps dqA n SES ASTRA Company
7.3 Generic Access Profile (GAP) requirements 7.3.1 Visibility setting When
the STB is turned on, it shall be discoverable according to its visibility
set 



ting Explicitly it shall also be discoverable according t o its visibility
setting when the STB is tuned t o a service which does not carry any Blucom
data. With respect t o the Blucom implementation, device discovery is
initialized by the client devices. 7.3.2 Device name The device name shall
be changeable by the user in the STB's setup menu. The STB shall support
Bluetooth device names of up to 248 characters. 7.3.3 Connectable mode When
the STB is turned on, it shall always be connectable by any client device.
Explicitly it shall also be in connectable mode when the receiver is tuned
to a ser vice which does not carry any Blucom data. 7.3.4 Device type and
device class These parameters shall be agreed upon with the STB
manufacturer during the prototype development. 7.3.5 Security aspects The
STB shall support Bluetooth security mode 2 , i.e. service level enforced
secu rity shall apply. The Bluetooth stack implemented in the STB shall
comprise the Bluetooth security model as described in Fig. 13. Astra
Platform Services GmbH 4 7 An SES Astra Company TeI 1-49 (O) 89 18 9B03 Fax
4-4S (0) 89 18 96 36 02 E-Mail info@apsde www.aps deAn SES ASTRA Company
Fig. 13 Bluetooth security architecture 



The security manager shall perform the following tasks: Store
security-related information on services  Store security-related
information on devices  Answer access requests by protocol implementation
or applications  Enforce authentication and/or encryption before connecting
to the appli cation  Initiate or process input from the user interface t o
set up ti ueted relation ships on device level  Initiate pairing and query
PIN entry by the user. 7.3.6 Security level of the Blucom service The
security level of the Blucom service shall be set according to the setting
in the STB's setup menu entry ..Bluetooth Authorisation". CONFID NTAL Astra
Platform Services GmbH 48 An SES Astra Company TeI +49 (0) 89 18 36 03 Fax
+49 (O) 89 I S 9 36 02 E Mall info@apsde www aps deAn SES ASTRA Company
7.3.7 Pairing The STB shall be pairable, i.e. it shall maintain a list of
trusted devices in the secu rity manager's device database. If the
Bluetooth authentication setting is changed in the STB's setup menu, this
shall not affect the information being stored in the security manager's
devices database. 7.3.8 Access of new devices 



The term "new device" in this context means a device, which is not stored
in the secui ity manager's device database as a trusted device Case 1 -
applies when Bluetooth authorisation is set to "on" in setup menu When a
client device connects to the STB for the first time, the security manager
shall trigger the presentation of a PIN code (i.e pass key) entry dialog,
which asks the user to type in the same PIN code, he used for
authentication in his mobile device before. Once a client device is
successfully paired according t o this case 1, the device information and
the corresponding link key shall be stored in the secu rity manager's
device database as a trusted device. Case 2 - applies when Bluetooth
authorisation is set to "off" in setup menu; When a client device connects
t o the STB, the Bluetooth stack shall accept the connection request
without any authentication on the Bluetooth layers and with out consulting
the security manager's device database In this case 2 no client device
information shall be stored in the security manager's device database.
7.3.9 Access of trusted devices If a client, which is already listed in the
security manager's device database as a trusted device, connects to the STB
and the Bluetooth authorisation is set to "on" in the STB's setup menu, the
authentication shall happen without any need for user interaction, i.e. no
PIN code entry shall be necessaiy CONFIDENTAL Astra Platform Services GmbH
4 9 An SES Astra Company TeI +49 (0) 89 18 96 03 Fax+49 (0) 89 18 96 35 02
EMall InfoOapa ds www aps deA n SES ASTRA Company 



Fig. 14 shows the information flow sequence for access by a trusted device.
14 - Information flow for access from a trusted device The following steps
are performed during the connection request sequence of a trusted device:
1. Connect request to L2CAP 2. L2CAP requests access data from the security
manager 3. Security manager: lookup in service database 4. Security
manager: lookup in device database 5. Depending on the service database
settings, security manager enforces authentication and encryption 6.
Security manager grants access 7. L2CAP continues to set up the connection.
7.3.10 Changes in the device database When the user deletes a client device
from the list of trusted devices in the setup menu, the STB shall flush ail
keys related to this device in order to avoid accepting any connection
request of this formerly trusted device without user interaction while the
Bluetooth authorisation is set to "on". 7.3.11 Passkey recommendations The
STB shall support full length passkeys (16 digits). CONFIDENTAL Lstra
Platform Services GmbH 50 An SES Lstra Company TeI +49 (0) 89 18 96 03
Fax+49 (0)89 18 6 36 02 E-Mail: info(r)aps.de www.aps.deAn SES ASTRA
Company 



7.4 Service discovery protocol The STB's Bluetooth stack shall support the
service discovery protocol and in that context maintain a Service Discoveiy
DataBase (SDDB) t o store service records. Since the BLUCOM service bases
on the Serial Port Profile (SPP), the UUID of the service must equal the
standardized value 0x1101 (16 bit short form). Addit ion ally, STB shall
set the value for the service attribute "ServiceName" (Attribute ID 0x0100)
to "BLUCOM" in order to differ BLUCOM from other serial port related
services. The Blucom client will query the Bluetooth service records from
the STB and will connect only to those Blucom data servers, which support
the Service named "BLUCOM". 7.5 Serial port profile The STB shall have the
serial port profile implemented as specified by the Blue tooth Special
Interest Group The Blucom protocol implementation shall use the serial pott
profile as the next lower layer. 7.6 Bluetooth Qualification The Bluetooth
implementation in the STB shall have successfully passed the cert i
fication process according to the Bluetooth Qualification Program. The
certification tests shall be carried out by an officially recognized (i.e.
recognized by the Blue tooth Qualification Review Board) Qualification
Testing Facility. CONFIDENTAL Astra Platform Services GmbH 5 1 An SES Astra
Company Tel +49 (0) 89 18 96 03 Fax +49 (0) 89 I S 96 36 02 CMall info@ape
ds 



www.aps.deAn SES ASTRA Company 8 Conditional Access Requirements If the STB
has an embedded conditional access implementation, the STB shall meet the
specific security requirements for digital interfaces as defined by the CA
System vendor, if applicable. ABt a Platform Services QmbH 5 2 An SES Astra
Company TeI +49 (0) 89 18 9 8 03 Fax +49 (0) SB 18 9B3 6 0 2 E Mall
lnfo@aps de www ape dsA n SES ASTRA Company 9 PDR Requirements If the STB
manufacturer intents to implement the Blucom functionality in a PDR STB,
there are specific rules regarding the recording of the Blucom data
carousel stream t o be considered. These rules will be defined in a later
version of this document. CONFIDENTAL Astra Platform Services GmDH 5 3 An
SES Astra Company TeI +49 (0) 8a 18 9 6 03 Fax +49 (0) 89 18 96 36 02
E-Mail' infob aps.de wuw.aps.deAn SES ASTRA Company Annex A: DSIVI-CC
Messages (informative) This annex shall provide the message structure of
the DSM-CC messages used by 



the Blucom service. T e information provided in this annex is extracted
from the documents [2] and [4] and enhanced with the Blucom specific usage
of fields where appropriate. A.I DSIVI-CC message header The DSM-CC message
header is defined in [2]. Table 5 Syntax of DSM-CC message header Semantics
of the DSIVl-CC message header: protocolDiscriminator: This field is used
to indicate that the message is a MPEG-2 DSM-CC message. The value of this
field is set to OxIl dsmccType: This field is always set to 0x03 to
indicate that all messages are U-N Download messages. messageld: This
16-bit field is coded according to the following table: Table 6: Message
types used In the Blucom data carousel CONGIDENTAL Astra Platform Services
GmbH 9-1 Ati SES Astra Company TeM 4 9 (0) 89 18 96 03 Fax - Q(0) 8 9 8 9 3
36 0 2 E Mail info@aps de vf aps deAn SES ASTRA Company transactionld; For
DSI messages the 2 least significant bytes of the transactionlD shall be
set to 0x0000 or 0x0001. For DII messages the 2 least significant bytes of
the transactionlD shall be assigned in the range 0x0002 to OxFFFF.
adaptationLength: Blucorn does not use DSM-CC adaptation headers. Therefore
this field is set to OxOO. messageLength; This field is used to indicate
the total length in bytes of the mes 



sage following this field. This length includes any adaptation headers
indicated in the adaptationLength and the message payload indicated by the
messageld field. CONFIDENTAL Astra Platform Services GmbH - An SES Astra
Company TeI +49 (0) 89 18 96 03 Fax +49 (0) 89 18 96 36 02 E-Mail-
info@aps.de www.apa.deAn SES ASTRA Company A.2 DSI message format The DSI
message is formatted according to the standards [2] and [4]. Table 7 Syntax
of DSI message Semantics of the DSI Message: serverld: This field is set to
20 Bytes with the value of OxFF. compatibilityDescriptorO: This field only
contains the compatibilityDescriptor- Length field of the
compatibilityDescriptor as defined in [2]. It is set t o the value 0x0000.
privateDataLength: This field conveys the Grouplnfolndication structure as
defined in [4]. CONFIDENTAL 9-3A n SES ASTRA Company numbeiOfGroups: This
is a 16-b it field that indicates the number of groups de scribed in the
loop following this field. groupld: This is a 32-bit field which shall be
equal to the transactionld of the DII message that desc pbes the grou p.
groupSize: This is a 32-bit field that shall describe the cumulative size
in bytes of 



all the modules in the group. groupCompatibility: The groupCompatibility
structure is equal to the compatibilltyDescriptor structure of DSM-CC as
defined in [2]. The STB shall only download data modules of groups which
have the groupCompatibilityDescriptorLength set to OxOOOO. grouplnfoLength:
This is a 16-bit field indicating the length in bytes of the descrip tor
loop to follow grouplnfoByte: This field conveys a list of descriptors
which each define one or more attributes. privateDataLength: This field
defines the length in bytes of the following pnvate- DataByte fields.
privateDataBytes: These fields are user defined and not used in Blucom
version 1. They shall be ignored by a Blucom version 1 STB. CONFIDENTAL
Astra Platform Services GmbH 9-4 An SES Astra Company TeI +49 (0) 89 18 96
0 3 Fax 1-49 (0) 89 I S 96 36 0 2 E Mall. lnfo(r)aps db www apsdeAn SES
ASTRA Company A.3 DII Message Format The DII message is formatted according
t o the standards [2] and [4]. Table 8: Syntax of the DII message
CONFIDENTAL Astra Platform Services GmbH 



9-5 An SES Astra Company TeI +48 (0) 88 18 96 03 Fax +49 (0) 89 18 96 36 02
E-Mail: InfoSapsds www.aps.deAn SES ASTRA Company Semantics of the DII
Message: downloadld: This field is the identifier of the download scenario
in progress. The downloadld shall be uniquely defined within the Network.
This identifier shall be used in all of the subsequent DownloadDataBlock
messages used by the download scenario in progress. blockSize: This field
is the length in bytes of the data in every block earned in the
DownloadDataBlock messages, except for the last block of each module which
may be smaller than blockSize. windowSize: This field is not used and set
to O. ackPeriod: This field is not used and set to 0 tcDownloadWindow: This
field is not used and set to 0. tcDownloadScenario: This field is not used
and set to 0. compatibilityDescriptorO This field only contains the
compatibilityDesc pptor- Length field of the compatibilityDesc pptor as
defined in [2]. It is set t o the value 0x0000. numberOfModules: This field
is the number of modules described in the loop fol lowing this field.
modulelD: This 16 bit field is an identifier for the module thai is
described by the moduleSize, moduleVersion, and modulelnfoByte fields. The
moduield is unique within the scope of the downloadld. The moduield shall
be in the range 0x0000 to OxFFEF (OxFFFO to OxFFFF is reserved for DAVlC).
moduleSize: This field is the length in bytes of the described module. 



moduleVersion: This field is the version of the described module. Upon a
change of the ouleVersion, the STB shall update the related file in the
Blucom data cache. modulelnfoLength: This field defines the length in bytes
of the modulelnfo field for the described module. modulelnfoByte: This
field conveys a list of descriptors which each define one or more
attributes. privateDataLength: This field defines the length in bytes of
the following private- Data Byte fields. privateDataBytes: These fields are
user defined and not used in Blucom version 1. They shall be ignored by a
Blucom version 1 STB CONFIDENTAL Astra Platform S rvlces GmbH 9-6 An SCS
Astra Company TeI +49 (O) 89 18 9 6 0 3 Fax +49 (O) 89 18 9 6 3 8 0 2 EMall
info@aps de wwwapsd qAn SES ASTRA Company A.4 DDB message format The DDB
message is formatted according to the standards standards [2] and [4].
Table 9: Syntax of DDB message Semantics of the DDB message: moduleld: This
field identifies to which module this block belongs. moduleVersion: This
field identifies the version of the module to which this block belongs. The
module version for all files has to be maintained in the STB's file system
in order t o allow for updates of the file. 



reserved: This field is reserved by [2] and shall be set to OxFF.
blockNumber: This field identifies the position of the block within the
module. Block number 0 shall be the first block of a module. bockDataByte:
This field conveys the data of the block. GONPDENTAL Astra Platform Sei
vices GmbH 9-7 An SES Astra Company TeI -HS (0) 89 18 98 03 Fax +49 (0) 89
18 96 36 02 CMail lnfo@ape de www aps deAn SES ASTRA Company The
dsmccDown)oadDataHeader() is formatted according t o the following syntax:
Table 10: Syntax of dsmccDownloadDataHeader Semantics of the
dsmccDownloadDataHeader: protocolDiscriminator: This field is used to
indicate that the message is a MPEG-2 DSM-CC message. The value of this
field is set t o OxIl dsmccType: This field is always set to 0x03 to
indicate that all messages are U-N Download messages. messageld: This field
indicates the type of message which is being passed. The values of the
messageld for DDB messages is set to 0x1003. downloadld: This field is used
to associate the download data messages and the download control messages
of a single instance of a download scenario. The value of the downloaded
field shall be equal to the value of the downloaded field in the delated
DII message. reserved: This field is reserved by [2] and shall be set to
OxFF. adaptationLength: Blucoin does not use DSM-CC adaptation headers.
Therefore 



this field is set t o OxOO. messageLength: This field is used to indicate
the total length in bytes following this field. This length includes the
dsmccAdaptationHeader indicated in the adap tationLength and the message
payload indicated by the messageld field. CONFlDEN TAL Astra Platfomi
Services GmbH 9-8 An SES Astra Company TeI +49 (0)83 18 9 03 Fax +49 (0) 8
I S 96 3B 0 2 EMai) infs@aps,de www.apsdeAn SES ASTRA Company A.5
Descriptors used in the blucom data carouse! A.5.1 CRC32 descriptor The
CRC32_deecriptor indicates the calculation of a CRC32 over a complete mod
ule. Table 11 shows the syntax of the CRC32_descriptor. Table 11: Syntax of
CRC32_dbscriptor Semantics of the CRC32_descriptor: descriptor_tag: This
8-bit field identifies the descriptor. For the CRC32_descr iptor it is set
to 0x05. descriptorjength: This 8-bit field specifies the number of bytes
of the descriptor immediately following this field. CRC_32: This is a 32-b
it field which contains the CRC calculated over this module, which shall be
calculated according to annex B of the MPEG-2 Systems ISO/I EC 13818-1 [I].
A.5.2 Compressed module descriptor The presence of the
compressed_module_descriptor indicates that the data in the module has the
'zlib' structure as defined in RFC 1950 [16]. Table 12 shows the 



syntax of the compressed_module_descriptor. Table 12: Syntax of
compressed_module_descriptor Semantics of the compressed_module_descriptor:
descriptor_tag: This 8-bit field identifies the descriptor. For the
compressed_ module_descriptor it is set to 0x09. descriptorjength: This
8-bit field specifies the number of bytes of the descriptor immediately
following this field. compression_method: This is an 8-bit field
identifying the compression method used. This identification follows the
definition of zlib structure of RFC 1950 [7]. original size: This is a
32-bit field indicating the size in bytes of the module prior to
compression. CONFIDENTAL Lstra Platform Seivlces GmbH 9-9 An SES Astra
Company TeI 4-49 (0) 89 18 96 03 Fax +49 [O) 89 18 96 36 02 E-Mail:
info@apede www.aps.deA SES ASTRA Company A 5.3 Group link descriptor The
group_link_descr iptor contains the information about which group descrip
tions are to be linked to describe a single larger group. This is necessary
when the description of modules in a group exceeds the maximum size of a
single downloadlnfol ndication message and has to be spread acioss a number
of such messages. It also informs the decoder on the order of the linked
group descrip tions. This is not strictly necessary since the order of
linking is not important it is purely to provide a means to identify all
the group descriptions that are to be linked. Table 13 shows the syntax of
the groupj ink_desc pptor 



Table 13: Syntax of group_link_descpptor Semantics of the
group_link_descriptor: descriptorjag: This 8-bit field identifies the
descriptor For the groupjmk_descr iptor it is set to 0x08.
descriptorjength: This 8-b it field specifies the number of bytes of the
descriptor immediately following this field. position: This is an 8-bit
field identifying the position of this group description in the chain. The
value of OxOO shall indicate the first group description of the list. The
value of OxOl indicates an intermediate group description in the list and
the value of 0x02 indicates the last group description of the list.
groupjd: This is a 32-b it field that identifies the next group description
in the list. This field shall be ignored for the last value in the list.
A5.4 Name descriptor The name_descr iptor contains the name of the module
or group. Table 14 shows the syntax of the name__descpptor. Table 14:
Syntax of nams_descriptor CONFIDENTAL Astra Platform Services QmBH 9-10 An
SES Astra Company TeI <-4S (0) 89 I S 96 03 Fax +48 (0) 89 18 S6 3 S 02 E
Mall lnfo@ars de www aps deAn SES ASTRA Company Semantics of the
name_descriptor: descriptorjag: This 8-bit field identifies the descriptor.
For the name_descriptor it is set to 0x02. descriptorjength: This 8-bit
field specifies the number of bytes of the descriptor 



immediately following this field. text_char: This is an 8-bit field. A
string of "char" fields specifies the name of the module or group. Text
information is coded using the character sets and methods described in
annex A of [3]. CONRDENTAL Astra Platform Sqrvlces SmbH 9 - 1 1 An SES
Astra Company TeI +49 (0) 89 I S 96 03 Fax +49 (0) 83 I S 96 36 02 EMail
info@apsde www aps deA n SES ASTRA Company Annex B: XlVIL schema for Blucom
controS file <?xml version="l 0 " encodmg="UTF-8' ?> <'-- edxted with
XMLSPY v2004 rel . 4 U (http //www xmlspy com) by SW Developeraent (APS
GmbH) -> <xs schema elementFormDefault="qualif ied" attributeFormDefault=
"unqualified ' xmlns. XS=' http //www w3 org/2001/XMLSchema"> <xs element
name= 1 1BlControl "> <xs complexType> <xs sequence> <xs. element
name="SyncPage' > <xs complexType> <xs attribute name="na" type="x q
string" uee="reguired"/> KXS attribute 



name="fd" type="xs boolean" use= t recjuired"/> <xs attribute name="ri'
type="xs integer" use="reguired"/> </xs complexType> </xs element > </xs
sequence> </xs coraplexType> </xs element > </xs schema> CONFIDCNTAL Astra
Platform Services GmbH 9-12 An SES Astra Company TeI 1-49 (0) 89 18 96 03
Fax +49 (0) 89 18 96 36 02 L Mall info@ap& dq www aps d8An SES ASTRA
Company Annex C: Biucom Icons The following graphics show the Biucom Icons
to be displayed in the STBs Info Banner. Biucom Icon with active client
connections: Biucom Icon with no active client connections: End of document
- OONFIDENTAL Astra Platform Sbfwlces GmbH 9-13 An SES Astra Company 
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1.0 2005/04/05 M. Kreilein Minor changes to complete Version 1.0 1.1
2005/04/13 U.Wiedow, -Added return code value M.Kreilein
'OATA_NOT_YET_AVAILABLED" in Communica tion protocol; drawings for
application flow changed accordingly (4.2) - GetCommand changed (4.2.9) -
Bluetooth requirements added (4 1) - vertical-align style added (3.5.3,
3.6.4.2) - DATA_NOT_YET_AVAILABLEreaction clearified (3.6.1.1) - base64
Encoding mentioned (3.5.5) - Content Decryption changed (3.3) 1.2
2005/04/14 U.Wiedow - base64 encoding for default channel replaced by
standard ULR encoding (3.5.5); document reference [4] changed accordingly.
QmbH Seite iiA n SES ASTRA Company 1.3 2005/05/02 M. Kreilein changed and
revised according to Document U.Wiedow "Anderungsliste Functional
Specl_290405.xls"; GetContext Command added (4.2.10); GetCommand changed
4.2.9); Verbal forms for expres sion of provisions added. 1.4 2005/05/13
M.Kreilein - changed and revised accoiding to Document U.Wiedow '
Anderungsliste Functional Spec.xls" -Additions in chapter 5 1.4 RCl
2005/05/20 M.Kreilein - changed and revised according t o Document U.Wiedow
"Anderungsliste Functional Spec.xls" 



1.4 RC2 2005/05/23 U.Wiedow Minoi changes (wording) 1.4 RC3 2005/06/01
U.Wiedow RefreshCommand changed (4.2.8); isSyncPage attribute has moved
from root element RefreshResponse t o child element DisplayPage; figure 5
changed accordingly. 1.5 CRl 2005/06/20 M.Kreilein BLUCOM Uuid exchanged by
service name "BLUCOM" for indication of service during discovery (3.1.1)
Processing instruction 'bl' is optional (3.5.4) No default background-color
for <div>- Elements, unit 'px' shall be supported in style-sheets (3.5.3)
<object>-Tag supports 'data -Attribute instead of 'href (3.5.2.2) Minor
changes in wording 1.6 CR2 2005/07/12 M.Kreilein 'home' action becomes
default action instead of 'sync' (3.5.4) Variable default value section
moved unchanged (3.5.8.2) Application Startup modified substantially (3.1),
section 3.1.6 "Start-up Sequence" erased due to redundancy with state dia
gram [5]. Minor changes and corrections in wording 1.7 CR2 2005/07/20
M.Kreilein  Authentication String changed (4.2.6) DPC consequently replaced
by APS 
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CONFIDENTAL Astra Platform Services GmbH An SES Astra Company TeI +49 (O)
89 18 96 30 00 VIl Fax +1-9 (0) 89 18 96 36 02 EMail mfo@arjs de www aps
deA n SES ASTRA Company 1 1.1 Purpose of document This document specifies
the functional requirements of the "BLUCOM" browser application
(BL-Browser) and gives an abstract description the system environ ment. 1.2
Product Scope The BL-Browser is an application driven on handheld devices
like mobile phones or PDAs. The consumer may pay and download the
application. Once installed, the BL-Browser uses a wireless Bluetooth
connection to retrieve frequently changing information from a near content
server. The information is presented to the user visually, acoustically and
haptically. The consumer shall interact with this data being presented by
using the input capabilities of the hand held device. The consumer's
interaction results in a feedback which is sent back to the content
provider by means of built-in return channels via GSM, GPRS or UMTS for the
pro vider's benefit. 1.3 Overview of document Chapter 2 gives an abstract
description of the system environment. Chapter 3 specifies the functional
requirements of the BL-Browser application, including the user interface. 



Chapter 4 specifies external interface requirements of the BL-Browser
application. CONFIDENTAL Astra Platform Services QmbH An SES Astra Company
Seite 1- 1 rei +49 (o> 89 is96 30 00 Fax +49 (O) 89 S96 36 02 E-Mail:
info(r)aps.de www.aps.doA n SES ASTRA Company 2 System Overview 2.1 STB The
Set Top Box is considered as a Content Server providing all Data requested
by the Mobile Device. The Bluetooth connection is always initiated by the
BL-Biowser. The STB is always prepared to accept an authorized connection
request. Once the connection is established STB has the role of a server
providing data for the BLBrowser on the Mobile Device side Not covered in
this document. 2.2 Browser Application The role of the BLUCOM Browser
Application (BL-Browser) is to initiate the connec tion to the STB and to
pull the data provided in order to present it on the mobile screen. Covered
in this document. CONFIDENTAL Aetra Platform Services QmbH An SES Astra
company ToI +49 (O) 89 38 9 30 OO 2-2 FSX +49 (0) 9 18 96 36 02 EMail
info@aps cte www aps deAn SES ASTRA Company 



3.1 Application Start-up The Bluetooth device on the mobile phone needs to
be enabled and ready for connecting a remote Bluetooth device before the
BL-Browser is started. After launching the BL-Browser, the application has
to check if the Bluetooth de vice is enabled and ready. If there is no
Bluetooth device available or if it is not switched on, the BL-Browser
shall advice the user how to switch on the Bluetooth device. 3 .1.1
Recovery of Last Connected Device After validating the availability of
Bluetooth, the browser shall recover the last connected device from
persistent parameters. All parameters that are required for connecting res.
presentation of the device must be restored which is the userfriendly
device name and the connection URL. If a last connected device is. known,
BL-Browser shall present the device's name and an option for discovering
other devices to the user. If the user chooses to re connect to the
recovered device, the browser directly tries t o establish the connec tion,
using the restored connection URL, without doing a lengthy device and ser
vice discovery. If the user's sake is to connect to a different device, the
browser has to perform the device and service discovery instead. If no last
connection can be restored, the browser directly enters the device and
service discovery, without need to ask for the user's confirmation. 3.1.2
Device and Service Discovery Bluetooth Device- and Service-Discovery are
initiated by the BL-Browser applica tion. For finding suitable devices, the
BL-Browser shall perform a Service Inquiry on each discovered device in
order to assure that the Mobile Device only connects to the corresponding
BLUCOM application. When at least one device is discovered that offers the
BLUCOM service, a list of the Bluetooth specific, user-friendly device
names is presented to the user for se 



lection. This list again shall always include an option to repeat the
discovery proc ess. When the user selects a device presented by the list,
the BL-Browser tries to set up a connection to it. If the user chooses to
repeat the discovery, the browser has to do that. 3.1.2.1 BLUCOM Service
Identification To identify the BLUCOM service, BL-Browser must evaluate
both the Bluetooth UUID and name of the service. Since the BLUCOM service
bases on the Serial Port Profile (SPP), the UUID of the service must equal
the standardized value 0x1101 (16 bit short form). Addition ally, the value
of the service attribute "ServiceName" (Attribute ID 0x0100) must match
"BLUCOM" to differ BLUCOM from other serial port related services.
Caseinsensitive evaluation and whitespace normalization of the attribute
value may be required to receive the pure service name. CONHDENTAL Astra
Platform Services GmbH An SES Astra Company TeI +49 (0) 89 18 96 30 00 3-3
Fax -149 (O) 89 I S 96 33 02 E-Mail: ]nfo@aps.de www.aps.deAn SES ASTRA
Company 3.1.3 Connection Dependent on the configuration on STB side, it
might be necessary to enter an authentication id (PIN) to get connected.
After connecting the STB successfully, the remote device has to be added to
the trusted device list if the mobile supports correct list management in
order to avoid recurring pin requests for subsequent connections to that
device. 3 1.4 Authentication 



After successful connection the BL-Browser has to send an initial request
(4.2.6) to the STB in order to get a copyright string compared with its
counterpart on STB side. In case of a negative response or even a missing
response within the config ured timeout period the BL-Browser shall display
a message denoting that the STB is not authorized for the BLUCOM Service.
Authentication (say the initial request) has also to be done (repeated)
when the browser reconnects to the STB after a connection loss, otherwise
the STB might refuse further communication with the browser. The copyright
string is a static text string that has no further meaning to the BL
protocol or authentication. It is required for legal reasons only and will
be defined by APS. An example can be found in 4.2.6. As long as the
BL-Browser has not yet verified its copyright string successfully, it shall
display a built-in splash-screen. 3.1.5 First Request After successful
authentication or handling the version control file (see 5.4) the
BL-Browser has t o display a first page. Therefore BL-Browser has t o
execute a SyncCommand (4.2.7) in order to get synchronised to the current
BLUCOM Service provided by the STB. Provided that there is a BLUCOM channel
available, BLBrowser receives an URL for which the content has to be
retrieved and displayed. 3.1.6 Start-up Sequence For the complete start-up
sequence, please refer to [5]. 3.2 Content Retrieval 3.2.1 Generics The
BL-Content is prepared by different content providers. The provider uses
pages to structure its content logically. The BL-Browser displays a single
page at a time. As long as the BL-Browser has not verified its copyright
string successfully (3.1.3) 



it shall display a built-in splash-screen. Once the STB has confirmed the
authenti cation, the browser always tries to display pages it receives from
the STB upon request. Each page is attached to a specific context. The
context id is delivered for each page retrieved from server. The context is
significant for page requests and the maintenance of contextual variables
(3.5.7). There are two ways how content can be retrieved (pulled) from STB.
CONFIDENTAL Astra Platform Services GmbH An SES Astra Company TeI +49 (0) 8
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www.aps deAn SES ASTRA Company 3.2.1.1 Automatic Pag(r) Request The
BL-Browser requests a new page from server automatically according to a
refresh interval, which is determined by the BLUCOIvI protocol (4.2). It
may change after each subsequent page or content request. The content
request itself is sepa rated in three steps. B Stepl: BL-Browser requests a
new page URL by sending a Sync (4.2.7) or Refresh Command (4.2.8) to the
STB. Whether a Sync or Refresh com mand needs to be executed is determined
by the processing instruction defined inside the page currently displayed
(3.5.4). If the BL-Browser is not able to obtain the processing
instruction, e.g. in case of a missing page etc. the default processing
instruction is "sync". " Step2: BL-Browser shall compare delivered URL name
and version to the page currently displayed. If there is a difference in at
least one of these 



values the content for the delivered URL shall be retrieved and displayed.
If the context delivered is different to that currently known, all contents
for the delivered URL shall be retrieved and displayed anyway, even if URL
and version is equal to that page currently displayed.  Step3: After Stepl
and Step2 have been executed successfully BL-Browser retrieves all contents
needed to display that page. All automatic page requests are executed
silently: Since the user did not trigger the retrieval, no messages shall
be displayed if the request, retrieval or processing of those pages fails.
3.2.1.2 Manual Page Request The user may trigger a page request
asynchronously by selecting a hyper refer ence link inside the page
currently displayed. The BL-Browser tries to retrieve all contents needed
to display that page. All manual page requests are executed actively, i.e.
the user gets a readable, vis ual feedback about the browser activity. If
the requested page cannot be displayed due t o an error, an error message
is displayed. 3.2.2 Automatic Content Retrieval The content provider
updates the content frequently. Two types of update are dis tinguished: 1.)
The provider determines a new, different page, which must be displayed by
the BL-Browser (BL-Slang: "Hotsync") as soon as possible. 2.) The provider
generates an update of the page currently displayed by BL browser, which
shall be displayed instead of old (out-of-date) page. Which page to be
displayed next is completely controlled by the STB. The BLBrowser requests
and displays each new page indicated by the STB except page name, page
version and context have not changed relating to the currently dis played
page. 



Since the STB does not deliver new pages unless the BL-Browser requests
them, the BL-Browser must periodically poll the server and ask for page
updates. The BLBrowser shall be capable to handle lookup intervals of 1
second. Beside the browser internal lookup interval, a refresh interval
must be considered as a dy namic value, finally driven by the content
provider delivered by the BLUCOM proto col (4.2). CONF1DENTAL tra Platform
Services QmbH An SES Astra Company TeI +49 (0) 89 18 95 30 00 3-5 Fax +49
(0) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA Company Note:
All application flowcharts in this document shall describe only the
principle and cannot be considered as a complete implementation guide for
the BLBrowser. Fig. 2 - Application flow "Automatic Retrieval" The update
request works as follows: In Accordance with the Processing Instructions
(3,5.4) included in the currently displayed page, the BL-Browser invokes
one of the following commands: CONFIDENTAL Astra Platform Services QmbH An
SES Astra Company TeI +49 (O) 8 9 8 9 3 0 OO 3-6 Fax -I-49 (O) 89 18 9 B 3
S 0 2 E-Mail: lnfo@aps.de www.aps.deAn SES ASTRA Company 3.2.2.1
SyncCommand (4.2.7) 



Condition: The req instruction of the actual page is set to 'sync' (3.5.4)
Using the SyncCommand BL-Browser asks the STB for the sync page URL that is
currently valid. Beside the URL of the current sync page, SyncResponse
delivers information about the present context and the new refresh
interval. A return code informs about the SyncResponse status. How
BL-Browser has to react on certain return codes is described in document
[5]. Once SyncResponse was processed successfully, and the conditions
according to Step2 (3.2.3 .1) are fulfilled, BL-Browser shall acquire the
contents for the new page URL in order to display the new page. CONFIDENTAL
Astra Platform Services QmbH An SES Astra Company TeI +49 (0) 89 18 96 30
00 3 _ 7 Fax (0) 89 18 96 36 02 E-Mail' info@aps.de www.aps eA n SES ASTRA
Company Rg. 3 - Application flow "SyncCommand" 3.2.2.2 RefreshCommand
(4.2.8) Condition: The req instruction of the actual page is set to
'refresh' (3.5.4) CONFIDENTAL Astra Platform Services GmbH An SES Astra
Company TeI +49 (0) 89 18 96 30 00 3-8 Fax +49 (0) 89 18 96 36 02 E-Mail:
info@aps.de www.aps.deAn SES ASTRA Company With the RefreshCommand
BL-Browser sends the URLs and the file versions for 



the page currently shown on display and for the present sync page (may be
differ ent!). Once RefreshResponse was processed successfully, and the
conditions ac cording to Step2 (3.2.1.1) are fulfilled, BL-Browser shall
acquire the contents for the new page URL delivered in order to display the
new page. A return code in forms about the RefreshResponse status. How
BL-Browser has to react on certain return codes is described in document
[5]. The new page might be either an update for the page currently
displayed or a new sync page (Hotsync), which shall be displayed
immediately. Additionally, Refre shResponse delivers information about the
present context, the new refresh inter val and above that a flag, which
determines if the URL supplied is a sync page or not. In case that the new
page is signalled as a sync page, BL-Browser shall save that URL and
version as its current sync page. CONFlDENTAL Astra Platform Services GmbH
An SES Astra Company Tel +49 (0) 89 18 96 30 00 3-9 Fax "13 (0) 89 18 96 36
02 E-Mail: lnfo@aps.de www.aps.deA n SES ASTRA Company Fig. 4 - Application
flow "RefreshCommand" CONHDENTAL Astra Platform Ssrvlces GmbH An SES Astrs
Company Tel +49 (0) 89 XB 66 30 00 3-10 Tax +49 (0) 89 18 96 36 02 E-Mail:
info@aps.de www.aps.deAn SES ASTRA Company 3.2.2.3 Context Change Lookup 



As described above, the refresh interval can be defined either by the
Content Pro vider or by the broadcast centre. In either case, the BLUCOM
Protocol (4.2) will deliver it Therefore it might happen that the interval
value is too long to notice a channel or context switch within an
acceptable time period. Hence it is necessary to look for a context change
from time to time when the BLBrowser is in an idle state. In order t o
achieve that, the 8L-Browser must be able to handle two timer loops
simultaneously (see also Fig. 2). The following Figure shows the principle
of such a context change lookup sequence. Fig. 5 - Application flow
"Context Change Lookup" Note: The condition "Page on Display" is fulfilled
if a BLUCOM page is shown on Display actually. In the case that BL-Browser
was not able to display the last page re trieved from STB for various
reasons, a SyncCommand shall be executed next time instead of GetContext.
3.2.2.4 Locked Update Condition: The req instruction of the actual page is
set t o 'lock' (3.5.4) If the currently displayed page indicates that the
refresh is locked by means of processing instruction, no automatic content
retrieval must be preformed. Conse quently, the RefreshTimer is not started
res. evaluated for these pages (see Fig. 2), only context lookups are t o
be executed. The page is only left if the user himself requests a new page
or if the context lookup indicates that the context has changed. 3.2.3
Manual Content Retrieval Beside the ability to retrieve content updates
automatically, BL-Browser has to offer a way to update content in terms of
the user's manual navigation through the page currently being displayed.
The user may manually request a page either by selecting a link inside the
cur 



rently displayed page (3.4.3.2), by initiating one of the exposed page
commands (3.5.6), accessible via the function keys (3.4.2.2), or by
reloading the page (3.2.5). In either case, the BL-Browser must evaluate
the link to determine which data connection must be used (3.5.5). If the
data has to be requested from the BLServer, the QetCommand must be sent
(4.2.9). CONFIDENTAL Astra Platform Services GmbH An SES Astra Company TeI
+49 (0) 8 q 18 QS 30 00 3-11 Fax -1-49 (O) 8 9 18 9 3 3 02 E-Mail:
info@aps.de www.aps.deAn SES ASTRA Company 3.2.4 Link History In order to
implement a personal cache holding all retrieved pages (like a WEB Cache)
it is intended to set up a RAM pool, which saves all retrieved URLs instead
of the contents for each page. The BL-Browser saves each page URL requested
(and displayed) including name, version and context to that pool named Link
History. The processing instruction 'his' must be set t o 1 (3.5.4) for a
page to be saved in history. There is an excep tion for pages retrieved via
WAP which are never stored in history (4.3.2.4). The BL-Browser is not
responsible for the existence of content for pages stored in the Link
History. Therefore it is up to the BL-Browser to configure the size for
that pool dependent on the storage capabilities of the mobile phone.
3.2.4.1 History Management The Link History is implemented as a LIFO Buffer
with limited size of 5k. For each new page datasetto be added, the
BL-Browser is free to remove the last (oldest) entry or entries from that
pool if required. If the user restores a link from the his 



tory and launches a new link from there which must be added to the history
again, all newer links in history are deleted, too. The link history shall
be kept alive until the application is stopped or a new context is
indicated by the BL Server (Note: If no BLUCOM is available, the history is
to maintained). 3.2.4.2 History Access The user can access the history if
allowed by the content provider. The content provider uses processing
instructions to enable or disable the corresponding page commands for
history access. If enabled, the page command 'back' or 'next' shall only be
displayed resyp. ac cessible if there is a corresponding link present in
history. If the user selects a link from history, the browser must request
the page by means of a GetCommand (4.2.9). 3.2.5 Page Reload The options
menu of BL-Browser offers the user to reload the currently displayed page.
The user will use this function to refresh the page manually, e.g. if some
embedded images are missing or he wants the sound of the page to be played
again. If the user initiates reloading of the current page, BL-Browser
shall send a GetRequest to check if a newer version of the page is
available. Additionally, all re sources embedded in the page must be
checked for updates, especially if the version of the page itself did not
change. The necessity of checking for updated resources resides independent
of the page's processing instructions (3.5.4). 3.3 Content Decryption All
files that are retrieved via the BLUCOM protocol's GetCommand (4.2.9)
include a leading byte (preamble byte) which denotes whether the following
data block representing the payload (content) is encrypted or not. When
receiving the data 



block the BL-Browser application has to read this byte first in order to
decide if the following data block needs to be passed to the decryption
unit. CONHDENTLl Astra Platform Setvloes QmbH An SES Astra Company TeI +49
(0) 8 9 18 9 6 3 0 00 3-12 Fax +49 (0) 89 18 9 6 3 6 0 2 E-Mail:
Info@ap3,de www.aps.deA n SES ASTRA Company The preamble byte may have the
following values: OxOO following data block is not encrypted OxOl following
data block is encrypted The BL-Browser has to assure that only the valid
data block, without the preamble byte, is passed to the decryption unit
respectively to further processing. In case of an invalid preamble byte
(neither OxOO nor OxOl) BL-Browser shall act the same way as if it detects
invalid XHTML code. 3.3.11 Used Algorithm Used Algorithm is a Rijndael
following the Advanced Encryption Standard (AES). The used Key Length is
128 bit. 3.4 User Interface 3Al Ouput Channels The BL-Browser shall make
use of all device capabilities to present content. Typi cal handheld
devices offer visual, acoustical and/or haptic output channels, but differ
in the functional range of these channels. The BL-Browser identifies the
following output channels: Ta e e 3 . - Support e Output C anne s The
BL-Browser supports all above output channels. Those output channels that
are not supported by a specific device will be disabled within the browser
version 



for that device. If an output channel is disabled, the browser skips the
output, even if requested by the content provider. This also affects sound
output if no supported sound format is provided. 3.4.11 Display The
BL-Browser distinguishes several device media types to summarize varying
display limitations. A media type concludes all devices that have similar
limita tions, mainly the display resolution on x-axis. The content provider
shall address known display limitations by means of styles, controlled by
defined media types (3.5.3.1). Tabel e 3.4-B Display type distinction
COMFIDENTAL Astra Platform San/ices QrnbH An SES Astra Company ToI +49 (0)
8 9 1 8 9 6 30 00 3-13 Fax 1 9 (0) 89 18 9 3 8 0 2 E-Mail' info@aps.de
www.apsdeAn SES ASTRA Company 3.4.1.2 Status Bar The BL-Browser splits the
display and reserves a small part for status information. Height and
position of this status bar may be media-type dependent. The status bar
shall display the following information according to [5]): 1.) Connection
Status 2.) Description of the available function keys 3.) Scrolling
indicator To comply with 2.), the status bar has to be placed close to the
function keys (3.4.2.2). Function key f l always opens the options menu
(3.4.2.3), therefore the status bar displays a localised text to describe
key. Function key f2 always triggers a page-specific action assigned by the
provider, therefore the status bar displays a 



localised text to describe the key. The scrolling indicator symbolizes that
the page content exceeds the available display size. The visualization of
the indicator may be realized by a pair of arrows indicating the direction
in which the page can be scrolled. 3.4.1.3 Activity Indicator The activity
indicator is always displayed when the browser is busy or waiting and does
not accept user input. Activity is either indicated by displaying an icon
(e.g. clock symbol) or by manipulating the status bar (e.g. changing its
colour). 3.4.1.4 Backlight The backlight may be addressed from the
source-code by processing instruction (3.5.4). Backlight is switched on for
a device-specific period which cannot be con trolled by the content
provider's markup. The content provider shall be aware that the backlight
may flicker on various target devices, dependent on the vendor's native
implementation of the backlight control. The BL-Browser skips this instruc
tion if backlight control is not available on the target device. 3.4.1.5
Sound The BL-Browser shall determine the sound formats (MIDI, MP3, etc.)
that are sup ported by the target device. The BL-Browser has a built-in,
BL-branded acoustical event for every supported sound format. The content
provider may address this sound by processing instruc tion (3.5.4) to
signal that a particular (maybe important) page is being displayed. If the
target device does not support sound at all, the BL-Browser skips this
instruc tion. The content provider might want to embed different or
additional sound In its con tent. The provider is then responsible of
supplying multiple sound files of different sound formats. In the content
markup, the provider must list all sound files, each with a dedicated mime
type assigned. The BL-Browser shall then choose the suit 



able sound file by evaluating the mime type (3.6.5). CONHDENTAL Astra
Platform Services GmbH An SES Astra Company TeI +49 (0) 89 18 95 30 00 3-14
Fax +49 (0) 89 18 96 36 02 E-Mail: lnfo@aps.de www.aps.deAn SES ASTRA
Company Tabelle 3 4-C Suppo t ed oundm me types 3.4.1.6 Vibration Alarm The
content provider may address the vibration alarm within the content markup
by processing instruction (3.5.4). If accessible on the target device, the
BL-Browser triggers the vibration alarm for a device-specific period (e.g.
once), otherwise the Browse simply skips the instruction. 3.4.2 Input
Channels The BL-Browser requires a channel for haptic input to be present
on any target device. The browser shall accept key- and/or
pointer-controlled user input. An op tional Speech-Control may be
applicable dependent on the device. The BL-Browser distinguishes two types
of keys, navigational and functional ones Tabelle 3 4-D Supported Nav gat
io n Keys The layout of navigation keys is device-dependent The BL-Browser
shall detect which keys are available and assign the functionality
appropriately: First all man datory keys are assigned; second the optional
keys are enabled. 3.4.2.2 Function Keys The function keys, also called soft
keys, offer the user access t o Page Commands (3.5.6) or form actions
(3.6.6.2). These commands are determined page-wise by the content provider
in the page code (3.5.4). Tabelle 3 4-E Supported Navigation Keys 



The layout of function keys is device-dependent The BL-Browser detects
which keys are available and assigns the functionality appropriately:
CONFlDENTAL Astra Platform Services GmbH An SES Astra Company TsI 9 (0) 8 9
I S qb 3 0 0 0 3 _ _ Fax 4 9 (0) 89 18 9 3 6 02 E-Mail info b aps de Www
aps deAn SES ASTRA Company The function keys are assumed to be arranged
close to the display, so that the currently assigned functionality can be
indicated in the status bar (3.4.1.2). The left function key is fl, the key
on the right is f2. 3.4.2.3 Options Menu The options menu holds all Page
Commands assigned by the provider for the cur rently displayed page
(3.5.6). Additionally, the menu always holds the Exit- Command, which
allows the user to quit the application, and the Reload- Command, which can
be called to reload the currently displayed page (Compare to 3.2.5). The
options menu is opened when the user presses the function key fl. The op
tions menu is closed when the user cancels the menu or when an option is se
lected and executed. 3.4.3 Navigation and Scrolling The BL-Browser must be
able to determine the overall height of a page in pixels as soon as the
page is being displayed. If the page does not fit the display height,
scrolling is to be indicated (3.4.1.2). The scrolling indicator is adapted
appropri ately as the user navigates through the page. Horizontal scrolling
shall not be sup ported. 



3.4.3.1 Initial page state Once a loaded page is displayed, the upper left
corner of the page matches the upper left comer of the display. No item
(link) is focussed. 3.4.3.2 Navigation scheme The consumer will use the
navigation keys 'up', 'down', 'left' and 'right' (3.4.2.1) to step through
the content of the page. The BL-Browser shall support the following basic
navigation scheme: The BL Browser determines the order of interactive items
as they occur in the HTML markup. It's in the content providers
responsibility to put the hyper links in a suitable sequence. If the user
hits 'down' or 'right', BL-Browser aims for the next hyper link downward in
HTML markup, based on the currently focussed item. If the user hits 'up' or
'left', BL-Browser aims the next link upward in HTML markup, based on the
currently focussed item. If the aimed item is at least partly drawn, the
browser sets the focus to the new item. Otherwise, the browser tries to
scroll the page in the required direction. When the currently focussed item
becomes invisible caused by scrolling, it looses the focus. Even items not
or not fully visible due to other items drawn above are focussed, although
the focus might not be obvious to the user. The user may press the Ok'
navigation key t o activate the currently focussed link. 3.4.3.3 Scrolling
If the browser detects that scrolling of a page is required to satisfy the
user input (seek the next link to focus or display the remainder of a
page), it shall shift the page by a configurable amount of pixels either up
or down. The configuration is required to allow powerful devices a smoother
scrolling (small amount of pixels, down to 1 pixel) than less powerful ones
(big amount of pixels, up to display height). 



CONFIDENTAI. Astra Platform Services GmbH An SES Astra Company TeI +49
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scrolling is accepted for the prototype of BL-Browser. Even weak mobile
devices shall be able to flip the HTML-content page wise. For more powerful
mobile devices, the scrolling value for best user experi ence shall be
figured out when the apolication is customized for these devices. The
browser should pre-process scrolling in idle state to enhance the usability
of the specified scrolling behaviour. 3.4.3.4 Focus Representation In the
BL-Browser, an interactive item respectively link is always represented as
rectangle box that is filled with colour, an image and/or. The content
provider can supply dedicated styles for the focussed and the unfocussed
state of each interac tive item (See 3.5.3.2 for code examples). If the
provider does not supply a style for the focussed state (using the pseudo
selector 'a : hover'), an inline border of 1 pixel width is drawn for the
division to represent the focus. This border is also drawn in the specified
colour if a style for the focussed state is supplied and does include a
border-colour style assignment. In all other cases, the border is not
drawn. When a link gets the focus, the BL-Browser applies the style
supplied by the pro vider. If the provider does not supply dedicated styles
for the focussed item, the BL-Browser applies a default style (e.g. draws a
rectangle border in aggressive color). 



3.4.4 Localisation All built-in text for status- or error messages and
description of function keys shall be localised. BL-Browser will use a
single language only but shall implement a mechanism so that all text can
be localised easily in different versions of the ap plication. 3.5 Content
Coding 3.5.1 Coding Format The content provider uses XHTML to mark up his
content. XHTML serves flexibility for layout and branding of the content
while being an accepted and well-known coding standard for page-oriented
content presentation. The X(HT)ML parser implemented in BL-Browser must be
able to recognize any allowed syntactical elements like tags, comments,
DTD, Notations, CDATAsections etc. All recognized elements except those
specified in the remainder of this chap ter shall be discarded without
interpretation. All HTML-Pages are encoded in UTF-8 Unicode representation.
3.5.2 Allowed Tags The required parts of XHTML found on the W3C
recommendation of XHTML Basic [I]. The range of XHTML to be supported by
the BL Browser is initially restricted to the following elements:
CONHDf-NTAL Astra Platform Services QmbH An SES Astra Company TeI +49 (0) 8
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aps eA n SES ASTRA Company Table 3.5-1 Supported XHTML elements 3.5.2.1
TagHierachy 



The XHTML-tags supported by the BL-Browser must appear in a particular
hierar chy. The following table illustrates the allowed tag hierarchy. a le
3 5-2 BL tag hierarchy Tags that are not known by the BL-Browser may be
omitted by the parser as well as known tags that are annotated outside the
predefined hierarchy. 3.5.2.2 Attributes The XHTML Standard [1] defines the
attributes for each element. The BL-browser must support a subset of
attributes and values as follows. Other attributes and values may be
ignored by the browser. 1 The style-Element Is excepted in [1] but must be
supported by the BL-Biowser since external style-sheets shall be avoided.
CONFIDENTAL Astra Platform Services GmbH An SCS Astra Company TeI 9 (0) 89
18 96 30 00 3-18 Fax -1 49 (0) 89 18 96 36 0? CMa I info@aps de www aps
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Astra Company ToI +49 (0) 89 18 9 6 30 00 3-19 Fax +4 9 (0) 89 18 9 8 36 02
E-Mail info@aps de www.aps deAn SES ASTRA Company Table 3 5-3 BL tag
hietarctiy 3.5.2.3 Text Nodes HTML-elements may have text nodes that
typically maintain text to be displayed. The BL-Browser must be aware of
text nodes for the following, dedicated tags: 



Table 3.5-4 Tagssupportmgtext nodes For all tags unlike those listed in the
upper table, the BL-Browser may omit the textual information. The text will
not be displayed. Special handling applies to those elements that can
contain either text pi further child elements, which is the <div>-Element
(Compare to 3.5.2.1). If a division con tains both text and further child
elements, the parser may omit the text. 3.5.2.4 Predefined Character Entity
References Entities do not need to be supported by BL-Browser, except those
predefined in XML [2]. The following predefined entities must be recognized
and interpreted as they are used to escape the XHTML syntax: Table 3.5-5
Predefined character entity references 3.5.3 Styles With using XHTML Basic
for content markup, the content provider syntactically separates
Information from presentation. The syntax for declaring styles is defined
in [3]. The following list of styles represents a subset of the styles
defined in [3] and must be supported by the BL-Browser: CONFIDENTLL Astra
Platform Services GmbH An SCS Astra Company TeI +49 (0) 89 18 96 30 00 3-20
F X H49 (0) 8 18 96 3S 02 E-Mail lnfa@aps cte www ape deAn SES ASTRA
Company The significance of each style declaration depends on the HTML
element the style is assigned to. Particular styles do only apply to
particular elements as shown in the table above, differing assignments may
be skipped by the BL-Browser. Despite the specification of CSS [3],
BL-Browser does not require the mandatory 



unit identifier for non-zero values in height, width, top, and left. If no
unit identifier is given, BL-Browser shall anticipate 'pxr as default. Unit
identifiers other than 'px' do not need to be supported. CONFIDENTAL Astra
Platform Services QrnbH An SES Astra Coinpany TeI h49 (0) 89 18 9b 30 00
3-21 Fax 9 (0) 89 18 9b 36 05 E-Mail Infob aps cte www.aps deAn SES ASTRA
Company 3.5.3.1 Media Type Dependent Styles To make the content
presentation best fit the device's capabilities concerning display size,
color depth etc., the BL-Browser distinguishes several media types
(3.4.1.1). The content provider shall add different styles to his content,
each designed for a dedicated media type. The BL-Browser must resolve the
required style by detecting the target device's media type and apply the
concernecTstyles when presenting the content. The provider defines styles
by means of <style>-Elements in the header of the HTML-document. External
style-sheets do not need to be supported. Beside predefined media types,
also global, unconditional styles are allowed that apply to any media type.
Global styles have no or an empty "media"-Attribute. <style>-Elements with
any other (custom) media type assigned that is not known by BL-Browser
shall be ignored. Example: The following XHTML excerpt marks up styles for
all supported media types, including a global, unconditioned style
declaration which applies to all media types. 



<head> <style><! - global style for all media types- ></style> <style
media="xl28"><! - styles for type xl28- ></style> <style medla="xl76"><! -
styles for type xl76- ></style> <style media="x240"><! - styles for type
x240- ></style> </head> Styles are always applied "in addition", meaning
that several <style>-Elements for the same media type (including global
styles>) may be defined, which have to be parsed one by one, each
supplementing or overwriting the style definitions of its predecessors.
Example: In case of a xl28 mobile device the <style>-Elements 1 (global), 2
and 4 would be applied, each supplementing the style definitions. <head>
<style><! - global style for all media types - ></style> <style
media="xl28"><! - styles for type xl28- ></style> <style media="xl7 6"><!-
styles for type xl76- ></style> <style media="xl28"><! - styles for xl28
again- ></style> </head> 3.5.3.2 Style Assignment The specification of CSS
[3] defines various so-called selectors to assign styles to the content.
The BL-Browser must basically support the class-selector to assign styles
to HTML-elements. Thus, the provider can assign styles only to elements,
which the class-attribute applies to (3.5.2.2). Example: The following
HTML-excerpt defines a style for class "divl" which is refer enced by a
dedicated division in the HTML body. In effect, the background of 
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be paint black, the text would be white. <head> <style> . divl {
background-color :#000000 ; color : #FFFFFF } </style> </head> <body> <div
class= "divl">white text on black ground</div> </head> Additionally, the
pseudo selector "a:hover" must be supported to enhance styling of visual
feedback when the user focuses a link. Example: The following HTML-excerpt
defines a style for class "divl" including the a : hover selector. When the
user activates the subsidiary link, the back ground-color changes from
black to White, the text color changes from white t o black and the
rectangle border is displayed red. <head> <style> 



.divl{ background-color: #000000; color :#FFFFFF } .divl a:hover { color
:#000000; background-color: #FFFFFF; border-color :#CC0 000} </style>
</head> <body> <div class= LMivl"> <a href="#">Hover e to change my color
!</a> </div> </body> The same mechanism serves the effect of rollover
images. The inactive back ground-image is paint over with the active image
when the link is hovered. <head> <style> .divl {background-image :url
(/inactive. png) } .divl a :hover {background-image :url (/active .png) }
</style> </head> <body> <div class=Mivl"> <a hre="/yesno.htm'">&nbsp; </a>
</div> </body> 3.5.3.3 Style inheritance The specification of CSS [3]
defines the inheritance of styles, thus called "cascad 



ing". The BL-Browser must support inheritance, inherited style declarations
are listed by the lower table. All other style declarations mus not be
inherited. Style Description color Inherits the text color CONFIDENTLL t ra
Platform Services GmbH An SES Astra Company TeI +49 (O) 89 18 96 30 OO 3-23
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Table 3.5-7 Inherited style declarations Inheritance of styles allows the
provider to appoint generic appearance of text once, e.g. to the HTML-body.
The text styles are then applied to all text items of the page as long as
no other style is classified for a child element. Example: The following
HTML-excerpt illustrates style inheritance. All text is written black in
normal size (default), normal weight (default), without decoration (de
fault) and italic style. This style is inherited by all text divisions, but
the divi sion of class pi overwrites the generic italic style with
"normal". <head> <style> .general{ color :#000000; font-style :italic;
text-align :center } .pl{ font-style: normal} </style> 



</head> <body class="general"> <div> Text style inherited (font style
italic) </div> <div class="pl"> Text style inherited but font style normal
</dv> </body> 3.5.4 Processing instructions At the top of each HTML markup,
the content provider may add processing instruc tions that tell the
BL-Browser which application specific actions need to be pre formed beside
visualization of the page. Processing instructions are coded con form to
the W3C XML- Standard [2], BL-specific instructions are indicated by name
'bl\ The following processing-instructions must be understood by the
BL-Browser. If one instruction is missing (i.e. not supplied by the content
provider), the browser must anticipate a default value. CONF1DENTAL Astra
Platform Services GmbH An SES Astra Company TeI +49 (O) 8 9 18 9 6 3 0 OO
3-24 Fax +49 (O) 8 9 18 9 6 3 6 0 2 E-Mail: info@aps.de www.aps.deAn SES
ASTRA Company Table 3.5-8 Mandatory processing instructions Example: 



The following XHTML excerpt would trigger the following behaviour: Page up
dates are synchronized, variables will be resolved, the page is added to
the history (default). The commands "next" and "sync" are added to the
options menu, while command "home" is applied as action by default. <?xml
version=" 1 . 0" encodmg=" UTF-8 " ?> < bl req="s g nc" var="l"
next="option" sync="option"?> <html> </html> In the next example, the
provider omits or has forgotten to add processing in structions at all.
Nevertheless, BL-Browser sends RefreshCommandsforthe page, adds it to the
history and supplies the command "home" as action. <html> </html> The
assignment of the action is exclusive. If the provider marks up more than
one command to be the page's action, the BL-Browser may choose the last
action noti fied in page code. 3.5.5 Linkage The provider embeds links
(typically tagged <a href-" lmk"> or <form ac tion^' 2 n.fc">) Io allow the
consumer to interact with the content. A link can request another page from
the content server, can launch a Built-in command (3.5.6) or can trigger
dedicated handheld functionality like sending an SMS or sendingform data
via GPRS. CONHDENTAL Astra Platform Services SmI)H An SES Astra Company TeI
+49 (O) 89 18 96 30 00 3-25 Fax 9 (0) 89 18 96 36 02 
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proposed to meet the requirements of uniquely identifying the ac tion that
the BL-Browser shall perform. Links are annotated as follows: link : : =
[action] url The BL-Browser must detect and perform the following actions:
Table 3 5-9 Link resolution The URL in links must not exceed the limit of
256 characters. BL-Browser does not need to check the URL for maximum
length, the content provider is in charge to do so. 3.5.5.1 SMS Link Coding
A link that indicates that an SMS must be sent contains all data required
to format and send the SMS. BL-Browser must intepret the link in order to
prepare the SMS: sms :<TelephoneNumber> [?<MessageText> ] <TelephoneNumber>
contains the number where the SMS shall be sent. The question mark
separates the message body from the telephone number and is to be omitted.
<MessageText> carries the message to be sent. The indication of a message
body "?<MessageTe ct>" is optional an can be missing. In this case an empty
SMS is to be sent. The content provider may use variables to customize the
link (3.5.8.6). 3.5.5.2 HTTP Link Coding BL-Browser must be aware of
HTTP-Links occurring either as hyper reference in <a>-Elements to request
HTML-Pages or as action in <form>~Tags to complete the form. HTTP-Links for
resources in style definitions (e.g. background-images) are to be omitted
by the browser. In both valid cases, the Link is coded according to the
following scheme: http: <url> 



and may contain variables for customization (3.5,8.6). CONHDENTAL Astra
Platform Services GmbH An SES Astra Company Tal +49 (0) 8 9 8 9 6 30 OO
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ASTRA Company 3.5.6 Page Commands The BL-Browser supports a list of
built-in commands that allow the provider to make accessible application
specific page navigation features from within the XHTML code: a e . - age
omman reso u ion The provider assigns Page Commands either by processing
instruction (3.5.4) or as link (3.5.5) in his XHTML markup. 3.5.7 Form
Handling The content provider may use forms to collect user input
interactively. The BLBrowser must support all common HTML form elements
(3.5.1). Due to technical limitations concerning the size of the BL-Browser
executable, the application may switch to a dedicated form mode which makes
use of native, builtin input controls. 3.5.7.1 Form Mode The BL-Browser
shall enter the form mode if the first child of the <body>-Element is the
<form>-Element. If the <form>-Element appears at a different point of
HTMLtag hierarchy, the browser may skip it completely. Example: <body> 



<f orm> </ form> <div> . . . </div> </body> In the previous example, the
browser would enter the form mode but may skip the following <div>-Tag. In
the next example, the browser should display the divisions but may skip the
form completely <body> <div>. ..</div> <form> </form> <div> . . . </div>
</body> 3.5.7.2 Form Elements The form elements to be supported are listed
in the following table. Tags not listed may be skipped by the browser.
CONHDENTAl Astra Platform Services GmbH An SES Astra Company Te! +49 (O) 89
18 Sb 30 OO 3-27 Fax 49 (0) 89 8 96 36 02 E-Mail Info aps de www.aps.deA n
SES ASTRA Company Table 3.5-11 BL form elements All form elements input,
select and textarea shall have a division as their ancestor in the content
provider's markup, although it is not necessarily required in form mode as
no styles are applied here (Compare to 3.5.7.3). But: The BLBrowser 



shall be aware of form elements embedded in divisions to make the conten t
markup upward compatible when future versions of the application do no
longer rely on a dedicated form mode. Example: The following code excerpt
would make up a form, starting with a picture, hav ing an input field and a
dropdown box, each named by a line of text <head> <sytle> .logo
{background-image :url (/pic /logo .png) } </style> </head> <bod g > <form
action="#"> <div class="logo" /> <div>Name :</dxv> <d ><i nput name="name"
t g pe="text"/x/div> <d v>Ihr Anl egen :</div> <div> <sblect
name="anliegen"> <option>Nichts besonderes</option> <option>BLUCOM</opt3
on> </select> </div> </form> </body> 3.5.7.3 Form Styles In form mode, the
BL-Browser may omit all styles that are assigned to any ele 



ment, includingthe <body>-Tag. Only exception is the background-image defi
nition applied to <div>-E!ements that is used to add pictures t o a form.
However, the background-image is only displayed if the division is empty,
i.e. it does not CONFIDENTAL Astra Platform services ambH An SES Astra
Company TeI 4 (0) 89 8 96 30 OO 3-28 Fax +49 (0) 89 18 96 3S02 C-Mail
Inftdaps de www aps deAn SES ASTRA Company contain a ciId-element or text.
Otherwise, the image is omitted and the childelement is displayed instead.
Note: This behaviour is form mode specific. 3.5.7.4 Limited Form Input The
provider may limit the user input to a maximum number of characters. This
behaviour applies to both <input>-Elernents of type "text" or "password"
and <textarea>-Elements. For <input>-Eiements the limit is set by attribute
"maxlength". BL-Browser must survey the limit, although the input control
cannot be sized adequately in form mode. For <textare>~Elements the limit
is calculated by multiplying the values of attribute "rows" and "cols".
BL-Browser must survey the limit, although the textarea con trol cannot be
sized adequately in form mode. If one of the operands is missing, it
defaults to 1. 3.5.7.5 Form Completion A Form is completed when the user
carries out the submit-action (Compare to 3.6.6.2). The BL-Browser must
first store the form variables (3.5.8.1) and then call the URL coded in the
action-Attribute of the <form>-Element to complete the form. If the
action-Attribute is missing or does not contain a valid URL, the 



browser shall not request the URL but at least must store the form
variables. Example: The form-Element has an action-Attribute without a
valid URL (Actually "#" is a valid URL which references the currently
displayed page). The BL-Browser stays on the current page when the form is
submitted, but stores all form data in variables. <Corm action="#"> </f
rom> In case of the action indicates a BL- or SMS-Link (3.5.5), the browser
calls this URL without completing the link with form data, unless the URL
itself requires variable replacement (3.5.8.6). Example: The form has
offered a Selection with name="anl iegen" an the user might have selected
one. When the form is submitted, first the variables are stored and then
the action-URL is resolved with these variables. A selection of "BLUCOM"
would result in the URL "/foo/BLUCOM.htm" <form act on="/foo/$$anliegen$$ .
htm"> . . . </form> In case of the action indicates a http-Link, the
BL-Browser must respect the com mon rules of form transmission via HTTP
(see 4.3.2.1). 3.5.8 Variables It is required that dynamic data entered or
determined on one page is made avail able to follow-up pages. Unlike
client/server scenarios known form the internet, the BL-Content Server is
not able to process or store dynamic data that results from an user
interaction, therefore the BL-Browser must be able to do so. CONRDENTAL
Astra Platform Services GmbH An SES Astra Company TeI 1-49 (0) 89 18 96 30
OO 
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Company Example: A page contains a form offering the selection of one item
from a group of items, e.g. by radio button. In the follow-up page, the
selected item shall be displayed again and finally be sent by SMS to the
content provider. On the internet, the selected item would be post to the
server which inserts the item on the dynamically generated follow-up page.
As the BL-Content Server is not capable of doing it, the BL-Browser must
store the item variably and insert it in the follow-up page(s) where
required, for both display and the SMS text. The BL-Browser must supply
contextual variables to store dynamic data. The con tent provider may
declare variables in two ways, using either forms or links. 3.5.8.1
Variable Declaration In Forms In forms, variables are always declared by
the name-attribute of the form elements input, select and textarfea. The
initial value of a form variable is deter mined by the value-attribute of
either the input-element or the pre-selected option-element (see 3.5.8.2).
The value may change with the user's interaction. Example: Divisions
(<div>-Tags) are omitted in this example: <form action="/form/complete.htm"
method="GET"> <input name="start_time" value="12 :45" type="text"7> <input
name="title" value="Matrix" type="text"/> <input value="Abschicken"
type="submit" /> </form> The BL-Browser must store/update form variables
when the user submits the 



form. Additionally, the follow-up page is requested which is given by the
actionattribute of the spanning form-element. 3.5.8.2 Default Value
Declaration For all form elements, default values can be defined by either
attribute or text node: a e . - orm e emen e au va ue mar up The default
value needs to be assigned when the form is displayed the first time and
the belonging variables do not yet exist. If a variable already has a value
as signed from any former variable declaration (refer to 3.5.8), BL-Browser
shall ig nore the default value and display the adequate text instead.
Examples: CONHDENTAL Astra Platform Services GmbH An SES Astra Company TeI
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www.aps deAn SES ASTRA Company Variable name = "ME". In the following form,
"ME" would be displayed in the Editbox instead of default "Your Name": <f
orm> <input type="te kt " name-"name" value="Your Name" / > </ forrn>
Variable category = "news", In the following form, option "news" would be
pre selected and "Nachrichten" would be displayed, instead of the default
cate gory "erotic" text "Erotik & Sex": <forra> 



<select name="category"> <option value="news">Nach p chten</option> <option
value="erohxc" se] ected="selected > Sex diarap; Erotik </option> </
select> </ form> 3.5.8.3 Variable Declaration In Links The provider may use
links to encode variables. He extends the URL as an internet browser would
do to pass variable data to a server. The extension starts with a question
mark '?' and then lists tuples of variable name and value. Name and value
of a variable hereby are separated by equal sign '=', tuples are separated
by ampersand '&'. Example: <a href="/ent/complete .htm? start_time=12
:45&title=Matrix"> The BL-Browser must store/update the variables when the
link is activated by the user. In case of an URL requesting data from a BL
content server (as shown in the example above), the BL-Browser must
certainly omit the variable part of the URL, beginning with the question
mark. 3.5.8.4 Storage Of Variables The context (3.2.1) guarantees that
variable names do not collide. Variables are always stored un-typed
(text-only). Variables are always used "as is" in their textual
representation, mathematical operation on variables is not supported by the
BLBrowser. Once a variable is stored, it shall be available until a new
context is indicated or the application is quit. If the browser loses the
context because the STB is tuned to a channel without BLUCOM
(SERVICE_NOT_AVAILABLE),the variables need to be maintained. 



The BL-Browser should reserve 5k of 'memory to store variables (names and
val ues). If the buffer for variables exceeds, the "oldest" variables shall
be deleted. 3.5.8.5 Variable Resolution Variables can be referenced by
naming them anywhere in the XHTML sourcecode according to the following
convention: "$$VariableName$$" where VariableName is the name originated
from a form or link variable declaration. Whether a page requires
resolution of variables is controlled by the content pro vider who must add
a processing instruction at the top of the page (3.5.4). If vari able
resolution is indicated, the BL-Browser replaces any $$VariableName$$
code-piece with the belonging value if known before displaying a page.
CONFlDENTAL Astra Platform Services QmbH An SES Astra Company TeI +49 (O) 8
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following dedicated positions: URLs to customize image, object or page
paths Displayed text Form values 3.5.8.6 Variable Resolution In URLs The
BL-Browser must resolve variables in URLs before the URL is requested from
a server. Example: <a href="/weather/ $ $C.ityName$ $ . htm"> The
resolution with a variable currentContext . cityName = "Munich" would
result in an URL "/wheather/Munich.htm" 



<sytle> .cityWeather{ background-image :url (/w/pic/$$CtyName$$ .png) }
</style> The resolution would result in the URL "/w/pic/Munich.png" for the
image to be requested from the BL-Server. If an URL cannot be resolved due
to a unknown variable value, BL-Browser shall not request the URL but
display an error message instead. 3.5.8.7 Variable Resolution In Text The
BL-Browser must resolve variables in text before the text is displayed
(3.6.4). Text to be displayed is stored in text-nodes of the elements
<div>, <input>, <option>, <textarea> or <a>. Example: <div>Ihr Wetter in
$$CityName$$ :</div> The resolution with currentContextCityName Mnchen
would result in "Ihr Wetter in Mnchen:" If text cannot be resolved due to
an unknown variable value, the variable declara tion is removed completely
and the text is displayed without. 3.5.8.8 Variable Resolution In
Attributes The BL-Browser must resolve variables in certain attributes of
form elements be fore the attribute's value is evaluated. This applies to
the value-Attribute of <inputH XIements only. If an attribute value cannot
be resolved due to an unknown variable value, the variable declaration is
removed completely and the attribute value is applied with out. 3.6 Content
Presentation 3.6.1 Content Processing The following drawing proposes the
steps that are necessary to process a HTML 



page in an effective way, assuming that the page was decrypted successfully
in a preceding step. The proposed procedure bases on tag-wise iteration
through the CONFIDENTAL Astra Platform Services GmbH An SES Astra Company
TeI +49 (0)83 18 96 30 OO 3-32 Fax -1-49 (0) 89 18 96 36 0 2 E-Mail:
info@aps.de www.aps.deA n SES ASTRA Company HTML-code. Therefore, beside
native coding a parser either implementation using SAX or DOM is possible,
where SAX could be faster than DOM. Since it is a proposal only, a
different algorithm may be chosen to implement the parser engine of
BL-Browser. Fig. 6 - Application flow "Process Page" 3.6.1.1 Requesting
External Resources The BL-Browser will determine required external
resources while iterating through the HTML markup. This concerns background
images when applying styles to CONHDENTAL Astra Platform Services GmbH An
SES Astra Company TeI +49 (0) 89 18 98 30 00 3-33 Fax +4S (0) 8 18 9 6 36
02 E-Mail: Info@ap5.de www aps.deAn SES ASTRA Company <body> and <div>-tags
as well as sounds when evaluating the attributes of <object> tags. The URL
of an external resource may contain variables. The parser must resolve 



the variables before requesting the URL (3.5.8.6). Images shall be cached
locally as long as possible as they might be required on follow-up pages,
too. Only when not available in the local cache, external re sources must
be requested from the servei. Additionally, the processing instruc tion
'img' may indicate that images shall be refreshed (3.5.4). In this case,
BLBrowser must check the concerned images for updates before the cached
version of an Image is used (compare to 3.6.3.3). In case of an external
resource is not present on the server, the server tells the browser whether
it make sense to repeat the request (DATA_NOT_YET_AVAILABLE) or not
(DATA_NOT_AVAILABLE).After the browser has tried to receive each re source
once, he tries all missing resources not yet available again (but skips the
not available ones). This is iteration is repeated as long as the browser
gets at least one of the missing resources. Resources that finally cannot
be retrieved from the server will not be displayed (images) or played
(sound objects). 3.6.1.2 Style Application Styles are extracted from the
text node of <style>-tags. The parser must be aware of bad style-sheet
markup, i.e. the parser must ensure that a H relevant style sheets have
been processed before the first style needs to be applied to any <body>,
<div>-element etc. Example: Handheld media type is xl28 and the content
provider has split the relevant styles onto 3 relevant style definitions
(compare to 3.5.3.1) <head> <style media="xl28"><! - styles for type xl28-
></style> <style media="xl7 6"><! - styles for type xl76- ></style> <style
media="x240"><! - styles for type x240- ></style> 



<style media="xl28"x' - more styles for xl28- ></style> <style>< !- global
style for all media types- ></style> </head> If the provider does not
supply a style-sheet for the media type detected on the handheld device,
the BL-Browser must try with the global style only. If the global style is
also missing, BL~Browser must display the content without style, assigning
the defaults (3.5.3). 3.6.1.3 Parser Activity The page shall not be
displayed until the whole page was parsed and all external resources have
been tried to be retrieved (3.6.1.1). In the moment the page is displayed,
all BL built-in actions defined by processing instructions are executed and
contained sound is played. Meanwhile, the BL-Browser shall indicate parser
activity visually (3.4.1.3). While the parser is active (i.e. preparation
of a page for display), the BL Browser may reject any user input.
Furthermore, the BL-Browser may suspend or not react to all Refresh-
respectively Lookup-timers while the parser is active. CONFIDENTAL Astra
Platform Services GmbH A SES Astra Company TBI +49 (O) 89 I B96 30 00 3-34
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The currently displayed page shall be maintained as long as possible, at
least visually. BL-Browser may discard the HTML-code representation of this
page in memory if required to parse the new page. Consequently, the user
may can nei ther interact with nor return to the this page and no page will
displayed if the 



processing of the new page fails. This behaviour is to be changed in future
(5.5). 3.6.2 Positioning And Sizing Of Content All layout, i.e. positioning
and sizing of the content, is done by means of divisions (<div>-Elements).
The HTML-markup may contain multiple divisions, parent ele ment of all
divisions is either the element <body> or <form>. 3.6.2.1 Positioning Of
Divisions The BL-Browser shall display divisions as they appear in markup
from back to front, i.e. each division is drawn in front of its
predecessor. The <div>-Element is the only element for which the BL-Browser
supports the styles 'left' and 'top' for defining the x- and y-coordinate
on screen. If the pro vider appoints both styles, a division is positioned
absolutely, independent of the content the division maintains. If the
provider omits the style 'top' for a particular <div>-Element, the division
is positioned relatively on y-coordinate. The BL-Browser must then
determine the ycoordinate by summarizing 'top' + 'height' of the preceding
division. If the provider omits the style 'left', the position on x-axis
defaults to O. 3.6.2.2 Sizing Of Divisions The <div>-Element is the only
element for which the BL-Browser supports the styles 'width' and 'height'
for defining the width and height on screen. If the provider appoints both
styles, a division is sized absolutely independent of the content the
division maintains. If the provider omits the style 'height' for a
particular <divH XIement, the division is extended relatively on
y-coordinate. The BL-Browser must then determine the height from the
content maintained by the division. If a division contains both text and
image, BL-Browser shall anticipate the bigger value. If the provider omits
the style 'width', the division is extended to the right border of the
screen if it contains text. If the division contains only a picture, the
width of 



the division shall equal the image size. Divisions are never resized,
although a link inside might apply different styles for text or differently
sized images in focussed state. 3.6.3 Image Presentation The BL-Browser
supports images that the provider adds to his markup by means of
background-image styles (3.5.3). The generic <img>-Element does not need to
be supported by the BL-Browser. The browser shall be able to handle JPEG
and PNG image formats. 3.6.3.1 Recurring Images Images are either assigned
to the HTML body or to a division (3.5.3). The BLBrowser must determine the
area to be filled with the image. In case of the HTMLCONFIDENTAL Astra
Platform Services QmbH An SES Astra Company TeI +49 (0) 8 18 96 30 00 3-35
Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA
Company body, the area is the complete canvas. In case of a division, the
area must be cal culated from the applied style information (3.6.2). In
either case, the image must be repeated to fill the complete area on both
x- and y-axis. The BL-Browser must be able to determine the original width
and height of an image in order to handle recurrence of the image
correctly. With recurring images, the provider may reduce image data to a
required mini mum, e.g. a color gradient in background can be supplied by
an image that is only one pixel high. Repetition of this image on y-axis
extends the gradient to fill the whole screen. This relieves the overall
load of the BL system. 3.6.3.2 Scrolling Images 



Background images assigned to the <body>-Tagare attached resp. fixed to the
display canvas and are never scrolled, whereas images within <div>-Tags are
scrolled with the page. 3.6.3.3 Refreshing Images Dynamic images can be
used by the content provider in order to update specific, graphical parts
of one or many pages without need to supply a new version of each page. The
provider rnust explicitly indicate usage of dynamic images by set ting the
processing instruction "img=l" (3.5.4) of each concerned HTML page. If
refreshing of images is indicated by the page, BL-Browser must try a
refresh for each image embedded in the page either when the page is
initially parsed and displayed or when a RefreshRequest is sent for the
page. The GetCommand can be used to ask the STB for a new version of an
image. If a new version is present on server side, the image data is
contained in the GetResponse, otherwise the server indicates that the image
is up-to-date (4.2.9). Images must also be re freshed when the user reloads
the page manually via the options menu (3.2.5). The size and position of a
division carrying a refreshed image does not change, even if the new
version of the image differs in width and or height from his prede cessor.
But: the rules for recurring images have to be respected when a image is
refreshed. 3.6.4 Text Presentation 3.6.4.1 The Text Box The box in which
text is to be displayed is determined by the size of the parental division
(3.6.2). If the height of the box is sized absolutely, the BL-Browser masks
all text that does not fit into the box. If the height of the box is sized
relatively instead, the browser extends the box on y-axis so that the
complete text fits into and is visible when being displayed. The required
height of the box is then the height of the division for further
calculations. 



3.6.4.2 TextStyle The provider may appoint text-styles for the element
maintaining the text (3.5.2.3). The styles that apply to text are color,
font-size, font-weight, fontstyle, text-decoration, text-align and
vertical-align. Text always utilizes the whole size of the box, no padding
is applied in horizontal or vertical direcation. CONFIDENTAL Astra Platform
Services QmbH An SES Astra Company TeI +49 (0) 8 9 1 8 9 b 3 0 0 0 3-36 Fax
9 (0) 89 18 96 36 02 E-Mail' lnfo@aps.de www.apsdeAn SES ASTRA Company The
BL-Browser must apply the styles to the text before displaying.
Furthermore, the applied style (e.g. font-weight bold ) may influence
calculation of the text flow. The style definition vertical-align shall
only be assigned if the height of the text box is sized absolutely,
otherwise the default value top applies. The text may contain variables
(3.5.8.7). The parser must resolve the variables before performing any
calculations on text length and flow. 3.6.4.3 Hyphenation The BL-Browser
does not need to support hyphenation. But: The BL-Browser must be able to
recognize words that do not fit into the width of the surrounding box. In
this case, the concerned word is cut on the right when hitting the box'
border. 3.6.4.4 Character Sets No special character sets need to be defined
as all text is UTF-8 encoded Unicode. Additionally, BL-Browser must resolve
any character entity references (3.5.2.4) before displaying the text. 



3.6.5 Sound Presentation The content provider may embed sound into a page
by means of the <object>- Elements. 3.6.5.1 Mime Type Matching To supply
different sound formats, the provider will use multiple <object>- Elements,
each assigned with the corresponding mime type (3.4.1.5) of the sound file.
The BL-Browser shall detect the first sound object in HTML markup whose
format matches the target device's playback capabilities. 3.6.5.2 Sound
playback The determined sound file is requested from the server and played
once when the page is being displayed. The BL-Browser does not need to
offer sound controls like play, stop, pause etc. to the user. Once a page
serving sound is refreshed or reloaded (e.g. from history), the sound has
to be played again. Playback of sound must not Interfere with the user's
interaction, e.g. blocking the cursor navigation. If the user navigates to
another page, the sound must be stopped when the new page is displayed.
3.6.6 Form Presentation The first version of BL-Browser may enter a
dedicated form mode to present and allow interaction with forms (3.5.7.1).
The form mode makes use of controls built into the device. Therefore, form
presentation may differ from device to device. The content provider and
BL-Browser must be aware of this. Even in form mode, cer tain guidelines
should apply to make from presentation somehow predictable. 3.6.6.1
Positioning And Sizing Of Form Elements The form mode does not know about
absolute positioning of form elements be cause no styles are applied. 



CONBDENTAL Astra Platform Services GmbH An SES Astia Company ToI +49 (0) 8
9 18 9 6 30 OO 3-37 Fax +49 (0) 8 9 I S 9 6 3 6 0 2 E-Mail' mfo@aps.de
wwwaps.deAn SES ASTRA Company Therefore, the display is implicitly divided
into one column and multiple rows. Each form element - represented by its
division - becomes a row, displayed in the order the elements appear in the
HTML markup. Each row spans the available display size. To determine the
height of a row, the same rules apply as for relative positioning
(3.6.2.2). With future versions of the BL-Browser, the form mode might
become obsolete, hence identical rules for positioning and sizing will be
applied to all divisions. 3.6.6.2 Form Actions The HTML syntax for form
elements defines two actions 'submit' and 'reset', de clared by
input-Elements of either type. The content provider may customize the text
to be displayed for these actions by assigning the value-Attribute.
Example: <form> <input t g pe=" submit " value="Ab Damit "/ > <input
type="reset " value="Nochmal Neu" / > </ form> In the upper example,
BL-Browser shall display the text "Ab Datnit" for the submit action and
"Nochmal Neu" for the reset action. In form mode, the actions are typically
assigned to the function keys (3.4.2.2) 



since the form mode does not support links. The 'reset' action is to be
added to the options menu triggered by function keyfl, the 'submit' action
shall always be assigned to function key f2. Any Page Command (3.5.6)
assigned to f2 is overruled in this case. The overruled Page Command should
then be moved to the options menu. A 'submit'-action shall always be
present to the user. If the content provider does not supply the submit
action in his markup, BL-Browser shall assign the default text 1OK'.
CONFIDENLL Astra Platform Services GmbH An SES Astra Company Tel +49 (O) 89
18 6 30 OO 3 _ 3 8 Fax +49 (0) 89 18 96 36 02 E-Mail: InfoQaps.de
www.aps.deA n SES ASTRA Company We describe all interfaces here, which are
"external" from the application's point of view 4.1 Bluetooth Communication
4.1,1 Bluetooth Stack Requirements All red framed elements in Fig. 7
represent the Bluetooth components required for BLUCOM Communication
between STB and Mobile Device. All those elements are also required being
implemented on STB side (except SDP Server instead of SDP Client). The
BLUCOM Communication protocol is located beyond the Bluetooth Serial Port
Profile (SPP). Fig. 7 - Bluetooth protocol elements required for BLUCOM
4.1.2 Serial Port Profile Communication 



BL-Browser uses the Serial Port Profile to communicate with the STB on
Bluetooth Level. The communication may be asynchronous, i.e. the browser
may decouple sending of BL-requests from reception of BL-responses. The STB
is specified to handle up to 10 BL-requests asynchronously. The server will
handle all incoming requests sequentially. CONFIDENTAL Astra Platform
Services Gmbl I An SES Astra Company TeI +49 (0) 8 9 18 b 30 0 0 4-39 Fax -
4b (0) 8 9 18 9 6 3 6 0 2 C-MaII lnfo@aps de www aps deA n SES ASTRA
Company However, BL-Browser shall implement a mechanism to couple
transmission of requests with the reception of responses in order t o limit
the amount of asynchronously sent requests to a configurable number. A
suitable number is to be deter mined in the prototype phase when the
performance of different STBs can be evaluated. 4.1.3 Timeout Handling The
BL-Browser must handle a timeout for eacfi sent request. The STB is
specified to answer any request within 250ms which species the duration
from point of re quest detection t o point of response sending on STB side.
With respect to Bluetooth communication latency in between, BL-Browser
shall apply a configurable timeout from point of request sending to point
of response detection. As several requests can be sent asynchronously, this
timer shall be reset with every detected response in case of any further
responses are out standing. The initial value for the timeout shall be 1
second. A suitable timeout value is to 



be determined during the prototype phase. Once a request timed out without
reception of the belonging response, the request must be repeated. 4.1.4
Connection Loss The Bluetooth connection to the STB can get lost for
various reasons:  The STB is switched off  The user leaves the Bluetooth
transmission radius of the STB  The mobile device suspends the Bluetooth
connection due to an incoming phone call BL-Browser must detect the loss of
the Bluetooth connection and try to re establish it. Once the connection is
up again, the browser shall restore the actual state. CONFlDENTAl. Astra
Platform Services GmbH An SES Astra Company TsI +49 (0)89 18 9 30 00 4-40
Fax -149 (0)89 8 96 33 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA
Company 4.2 BLUCOM Communication Protocol Definition The Interface Protocol
between Set Top Box (STB) and Mobile Device is based on the XML file
Format. All xml tags shall be built according to [2]. In order to keep the
amount of protocol data as small as possible it is recommended to use the
XML short-form for building the XML protocol. Example long-form :
<lnitiateResponse requestld="OO-02-72-80-E FE-00001" retCode="OK">
</lnitiateResponse> 



Example short-form (recommended) : <lnitiateResponse
requestld="00-02-72-80-EC-FE-00001" retCode=OK"/> There are five different
commands defined which are described in the following sections. 4.2.1
Marking Commands Each BLUCOM Command shall be opened by a leading Start
Text (STX) byte and closed by an End Text (ETX) byte. The corresponding
values defined  for STX byte: 0x02  for ETX byte: 0x03 Example: ffO2 <Init
iateRequest requestId="00~02-72- 80-EC-FE-00001 " cprString="Copyright by
APS, ASXRA Platform Services GmbH"/>ffO3 In order to avoid any conflicts
with values inside binary content retrieved from STB, each STX and ETX byte
shall be preceded with an additional Oxff byte. Regarding each regular Oxff
byte inside binary content STB precedes those bytes with another Oxff byte
as well. Example: Binary code sequence (4 byte): OxOl OxaO Oxff 0x40 Will
be changed by STB to (5 byte): OxOl OxaO Oxff Oxff 0x40 Note: Regarding the
BLUCOM GetCornmand (4.2.9) the length attribute of the GetReponsa command
specifies always the length (number of bytes) of the original con tent
excjudjng ail expanded Oxff bytes. According to the rule described above
each Oxff can have only one of the following 



successor bytes: 0x02, 0x03, Oxff In case of a following Oxff, which might
only occur when retrieving scrambled or binary content data, BL-Browser has
to read over one Oxff byte. CONFIDENTLL Astra Platform Services GmbH An SES
Astra Company TeI 49 (0) 89 1895 30 00 4-41 Fax -149 (0) 8 18 9 36 02
E-Mail info@aps.de www.ap5.deA n SES ASTRA Company If BL-Browser detects
none of the valid successors (0x02, 0x03, Oxff) when read ing the next byte
after Oxff, BL-Browser shall abort reading the current command and wait for
a new 0xff0x02 (STX) combination. All collected data up to that point may
be discarded. The STB is able to store up t o 10 requests therefore the
BL-Browser may does not need to wait for the response to its first request
before sending a second one. 4.2.2 Requestlcl Assignment All BL requests
and responses carry the parameter "requestld". The requestld is to be
assigned by BL-Browser and allows a matching of requests and responses when
communicating asynchronously. The requestld shall contain the Bluetooth
MAC-Address of the mobile device and a running number to make the id unique
throughout a BLUCOM session: Requestld := <Bluetooth MAO-<RunningNumber>
CONFIDENTAL Astra Platform Services b mbH An SES Astra Company 



TsI +49 (O) 89 18 96 30 00 4-42 Fax +49 (O) 89 18 9 6 36 02 E-Mail:
info@aps.de www.aps.deA n SES ASTRA Company The RunningNumber must change
with each request that is sent, even if a request is repeated. However, the
incrementation of the RunningNumber does not neces sarily need to be
without gap. 4.23 Case Sensitivity All attribute values including URL and
content file names are case insensitive. 4.2.4 BLUCOM URL / File Name The
maximum length for all BLUCOM URL and content file names found in the all
BLUCOM Commands is set to 256 bytes. 4.2.5 DATAjvlOT_YETJWAILABLE vs.
DATAJMOTJWAILABLE The BLUCOM protocol distinguishes two states of content
unavailability. DATA_N0T_AVAILABLE means the content requested is not
available. DATA_NOT_YET_AVAILABLEmeans the content requested is currently
not avail- ' able but it might be possible that it will be available soon.
CONHDENTAL. Astra Platform Services GmbH An SES Astra Company TeI +49 (0)
89 18 36 30 00 4_43 Fax +49 (0) S9 18 96 36 02 E-Mail: info@aps.de
www.aps.deAn SES ASTRA Company 4.2.6 InitiateCommand Mobile Device sends an
InitiateRequest, which shall be answered by STB us ing InitiateResponse.
Input parameter is a copyright string, which is hard coded on 



both sides. Example: <InitiateRequest request Id="00-02-72-80-EC-FE-0 0001"
cprString="Copyright by APS, ASTRA Platform Services GmbH"/> emar : The
Initiate Command shall be seen as a precondition for all further blucom com
mands. If STB is not able to answer an InitiateRequest with retCode=0K all
follow ing requests (except InitiateRequest) will be answered with
retCode=FAILED. Example: <lnitiateResponse request Id="OQ-02-7
2-80-EC-FE-00001" retCode="0K" / > CONFIDENTAL Astra Platform Services GmbH
An SES Astra Company TsI +49 (0) 9 18 9 30 00 4-44 Pax +49 (0) 9 18 9 3S 02
E-Mail: lnfo@aps.de www.aps.deA n SES ASTRA Company 4.2.7 SyncCommand
Objective of sending a SyncRequest is to synchronize the Mobile Device to
the present SyncPage available on the STB. Note: As long as no context is
known, an empty string has to be sent. Example: <SyncRequest request Id=
"00-0 2-72- 8O-EC-FE-0 0002" context="0x0 0850001001B"/> 



CONFiDENTAL Astra Platform Services SmbH An SES Astra Company TeI +49 (0)
89 18 96 30 OO 4-45 Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de
www.aps.deAn SES ASTRA Company Remark: SyncPage element is optional and may
not be filled for retCode not equal "OK" Example: <SyncResponse request
Id="00-02-72-80-EC-FE-0 0002" rbtCode="OK" context=" 0x008 5000100 IB"
refreshInterval="10000"> <SyncPage name="/index .htm" version="l"/>
</SyncResponse> CONFIDENTAL Astra Platform Services GmbH An SES Astra
Company ToI +49 (O) 89 18 96 30 00 4-46 Fax 1-49 (O) 8 9 18 9 6 3 6 0 2
E-Mail: info@aps.de www.aps.deA n SES ASTRA Compan 4.2.8 RefreshCommand
Objective of sending a RefreshRequest is to ask the STB for a new version
of the page currently displayed. STB shall deliver a page URL to be
displayed next. That 



could be either the current version of the requested page or a sync page,
which has to be displayed next. In case that the display page is a sync
page the BLBrowser shall store that URL (including version) as its present
sync page. CONFIDENTAL Astra Platform Services GmbH An SES Astra Company
TeI +49 (0) 89 I S 96 30 00 4-47 Fax +49 [O) 89 18 96 36 02 E-Mail:
info@aps.de www.aDs.deAn SES ASTRA Company Example: <RefreshRequest
requestId="00-02~72-8 0-EC-FE- 00003" context= "0x008 50001 001B" >
<RefreshPage name="/linkl .htm" version=" l "/ > <SyncPage name=" /index
.htm " version=" 2" / > </RefreshRequest> CONFIDENTAL Aetia Platform
Services GmbH An SES Astra Company ToI +49 (O) 89 I S9 6 30 00 4-48 Tax+49
(0) 89 18 SS 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA Company
Remark: DisplayPage element is optional and may not be filled for retCode
not equal "OK" Example: 



<RefreshResponse requestld ="0 0-02-7 2-80-EC-FE-000 03" retCode="0K"
context=" 0x00850001 001B" refreshlnterval="100 00"> <DisplayPage
name="/linkl.htm" version="2" isSyncPage="O"/> </RefreshResponse>
CONRDENTAL Astra Platform Services GmbH An SES Astra Company TeI +49 (O) 8
3 18 3 6 30 OO 4-49 Fax +49 (O) 89 18 96 36 02 E-Mail: ltifo@aps.de
www.aps.deAn SES ASTRA Company 4.2.9 GetComrnand Objective of sending a
QetCommand is to ask the STB for the content of a certain page delivered by
element FiIeUrI. diagram FiIeUrI attributes Name Type Use Default Fixed
Annotation name xs:siiing required Page URL or file name version xs:integer
optional Page URL or file name version Remark: The version attribute is
optional. If it is omitted STB shall deliver the content for the current
version available. Otherwise STB will send the content only if its cur 



rent version is higher (newer) than the version delivered by the FiIeUrI
element (see application flow). CONFIDENTAL Lstra Platform Services QmbH An
SES Astra Company TeI +49 (0) 89 18 B6 30 OO 4-50 Fax+49 (0) 89 I S 96 36
02 E-Mail: InfoOaps.de www.aps.deAn SES ASTRA Company Example: <GetRequest
request Id=" 0 0-02-72-80-EC-FE-OOOO 4 " cont.ext=" 0xOO 85000 1001B">
<FileUrl name="/pic/picl .png" version="l"/> </GetRequest> CONFIDENTAL
Astra Platform Services GmbH An SES Astra Company Tel +49 (0) 89 ISS6 30 00
4-51 Fax +49 (0) 89 18 96 36 02 E-Mail mfofflaps.de www.aps.deAn SES ASTRA
Company Remarks: FileData element is optional and may not be filled for
Response retCode not equal "OK" or equal "DATA_UP_TO_DATE"
DATA_UP_TO_DATEis never returned if the optional version attribute in
element FiIeUrI is omitted. 



The data block is stored t o the text node of the FileData element in the
case ret Code = "OK". The first byte of the data block follows immediately
the '>' sign clos ing the attribute list of the FileData element. Note: The
length attribute specifies always the length (number of bytes) of the
original content including preamble byte (3.3) but excluding all expanded
Oxff bytes ac cording to 4.2.1. Example: <GetResponse request Id
="00-02-72-8 O-EC-FE-00004" retCode="0K" context="0x00850 001001B"
refreshlnterval="10000"> <FileData name="/pic/picl .png" version="l"
length="1000"> < !- data block according to attribute "length" - >
</FileData> </GetResponse> 4.2.10 GetContext Objective of sending a
GetContext command is to ask the STB for the current BLUCOM context. The
additional purpose is to retrieve the DVB values for Service ID, Transport
Stream ID and Original Network ID corresponding to the service where the
STB is currently tuned on. The latter values will be sent back in any case
independent from an existing BLUCOM service available on that service.
CONHDENTAL 



Astra Platform Services GmbH An SES Astra Company Tel +49 (0) 8 9 1 8 9 6 3
0 0 0 4-52 Fax +49 (0) 89 13 96 3S 02 E-Mail: infoSaps.de www.aps.deAn SES
ASTRA Company Example: <ContextRequest
requestId="OO-O2-72-80-EC-FE-00005"/> CONFIDENTAL Astra Platform Services
QmbH An SES Astra Company TeI +49 (O) 89 18 96 30 OO 4-53 Fax +49 (O) 89 18
96 36 02 E-Mail: info@aps.de www.aps.deAn SES ASTRA Company Remark: STB has
to deliver the values for onid, tsid, sid and the visible flag in any case
in dependent from an existing BLUCOM service on that channel, in case of a
missing BLUCOM service (retCode = "SERVICEJVIOTjWAILABLE") the attribute
context is omitted. At the present time the DVB triplet onid, tsid, sid and
the visible flag does not af fect the BLUCOM functionality therefore the
BL-Browser may ignore these values. Example: <Context Response requestId="
00-02-72-80-EC-FE-0 0005 " retCode="0K" onid=" 0x0085" 



t sid="0x0001" sid=" 001B" visible="l" context="0x00850 0010 01B"/> 4.3
Content Provider Interaction This section covers all browser functionality
that directly interacts with the content provider, leaving the Bluetooth
communication path. CONHDENTAL Astra Platform Services GmbH An SES Astra
Company TeI +49 (0) 89 18 96 30 00 4-54 Fax +49 (0)89 18 96 36 02 E-Mail:
info@aps.de www.aps.deAn SES ASTRA Company 4.3.1 SMS The content provider
may use a dedicated link syntax (3.5.5) to code an SMS that is to be sent
by BL-Browser when the link is activated. 4.3.1.1 SMS Transmission Once the
SMS link is interpreted and the message is prepared, BL-Browser sends it.
The mobile device may popup a dialog to ask for the user's confirmation to
send the SMS. BL-Browser must wait until the device returns a status on
either successful SMS transmission or transmission failure. While waiting
for that status, BL-Browser shall not accept any user input but display the
activity indicator instead (3,4.1.3). As the mobile device does necessarily
implement a timeout for sending SMS, BLBrowser does not need to track the
timeout itself. Once the device returns an error, BL-Browser shall display
an error message and 



stay on the current page. 4.3.1.2 SMS Follow-up Page Once the device
indicates successful SMS transmission, BL-Browser requests and displays the
follow-up page, coded by the "targef'-Attribute of the <a>-or <form>- Tag
(3.5.5.1). If no target is specified, BL-Browser displays a message that
the SMS was sent successfully and stays on the current page. Example: <form
action="sms :+4 91875 6273?Forum entry=$$fb$ $" target="/ f orum/thanks
.htm" forum> <div><textarea name="fb"/>Ihr Eintrag ins Forum </div>
<div><input type=" submit" value="Eintragen"/x/div> </ form> As soon as the
form in the upper example is confirmed via "Eintragen", the URL in the
action-Attribute is resolved to "sms:+4918756273?Forum entry= lhr Eintrag
ins Forum" (default value). The link indicates an SMS to be send to
:+4918756273 with "Forum entry=lhr Eintrag ins Forum" as mes sage text. As
soon as the SMS was sent successfully, the browser requests the page
"/forum/thanks.htm" and displays it. 4.3.2 WAP The content provider may use
common link syntax (3.5.5) to indicate that a spe cific HTML page shall be
retrieved via WAP, using the HTTP protocol. The provider will mainly use
this feature to collect personalized user data from form input (3.5.7.5).
4.3.2.1 HTTP Request Any URL send with a HTTP-Request has to be
URL-encoded. [4]. In case of the HTTP-Link occurs as hyper reference in an
<a>-Element, BL-Browser simply sends the URL part of the link as HTTP GET
Request. 



In case of the HTTP-Link occurs as action to complete a form, the content
provider may choose either method "GET" or "POST" to send the data,
indicated by the "method"-Attribute of the <form>-Element. If the
method-Attribute is missing, POST shall be the default value. CONRDEIMTAL
Astra Platform Services QmbH An SES Astra Company TeI +49 (0) 8 9 1 8 9 6 3
0 0 0 4-55 Fax +49 (0) 89 18 96 36 02 E-Mail: lnfo@aps.de www.aps.deAn SES
ASTRA Company In case of method "GET", the action URL shall be extended
with the from data (url encoded). In case of method "POST", the form data
(if any) is transmitted in the body of the HTTP Request. Example: <form act
on="http: //www. aps .tv/ feedback .htm" method="GET"> <divxinput
naitie="name" type="text" value="Me /x/div> <div><textarea
name="feedback"/>Sehr Gut</div> </form> In the upper example, submission of
the form would result in an URL to be called that is
"http://www.aps.tv/feedback.htm?name=Me- &feeback=Sehr+gut" as long as the
user did not change the form default val ues. Attention: In case the
provider uses variables along with method "GET", BL-Browser should not
apply form data itself to the URL The provider is then responsible to do
so. Consequently, the action-Link in the next example would be resolved 



to "http://www.aps.tv/feedback.htm?name=Me", omitting the feedback value.
<fo tm action="http: //www. aps .tv/ feedback. htm? name=$$name$$ v'
method="GETL > <div><input name= name" type="text" value="Me"/x/div>
<div><textarea name="feedback"/>Sehr Gut</div> </form> 4.3.2.2 HTTP
Response The content provider has to assure that the content requested from
outside the BL platform via HTTP is a HTML page that complies with the BL
coding standard. All other data may be omitted by BL-Browser. The browser
shall evaluate the MIME/Type of the HTTP-Response which must be
"text/html". The returned HTML-Page is never encrypted and furthermore does
not carry any preamble byte (compare to 3.3). 4.3.2.3 WAP Communication As
soon as the user requests a HTTP-Link, BL-Browser shall open the default
data channel (e.g. GPRS). The mobile device or the browser itself must ask
the user's confirmation to open the channel. While the data channel is
open, BL-Browser or the mobile itself must indicate the connection
visually. BL-Browser may close the connection as soon as the re quested
data was retrieved successfully or an error occurred. As soon as the
channel is open, BL-Browser sends the HTTP-Request. While wait ing for the
response, the browser shall neither react to any user input nor elapsing
Refresh- or Lookup timers. The activity indicator is displayed meanwhile
(3.4.1.3). The HTTP Get Request can be handled similar to the native BL
GetCommand (4.2.9), but. with a longer timeout (.e.g. 10 Seconds) applied.
As soon as the HTfP Response is received, the HTML-page is extracted and
the 



parser is activated to process the page (3.6.1). If an error occurs or the
response times out, an error message is displayed (similar to
"DATA_NOT_AVAILABLE"). CONFIDENTS. Astra Platform Services QmbH A SES Astra
Company TeI +49 (0)89 1 8 9 6 3 0 OO 4-56 Fax +49 (O) 8 1 8 9 6 3 6 0 2
E-Mail: lnro@aps.de www.aps.deAn SES ASTRA Company 4.3.2.4 WAP Context Any
HTML Page that is retrieved via WAP does not belong to any context. There
fore, these pages are never added to the browser's history, even when
indicated by processing instruction (3.2.4). Furthermore, these pages are
never refreshed, even when indicated by processing instruction (3.2.2.2).
While a WAP-Page is displayed, the BL-Browser shall always send Sync
Commands to the BL-Server when the Refresh Timer elapses. CONHDENTAL Astra
Platform Services GmbH An SESAstra Company Te) +49 (0) 89 18 Bb 30 00 4-57
Fax +49 (0) 89 18 96 36 02 E-Mail: info@aps.de www.aps.deA n SES ASTRA
Company 5 Future aspects This chapter covers features that have already
been discussed but do not need to be implemented in the prototype of
BL-Browser. The functionality is mentioned here to encourage sensibility
for the required features throughout the design of 



application core components. 5.1 Persistence Persistence will be introduced
to store pages including embedded images on the handheld device for offline
reading. The BL-Browser will support additional processing instructions
(3.5.4) that allow the content provider to enable additional page commands
(3.5.6) like "save" and "load", e.g. in scope of a newspaper's portal. The
consumer may use this com mands to handle locally stored BL-Content. a e .
- age Comman or persistence As persistence of BL-Content has an impact on
the local file system respectively the available flash size and shall be
implemented as soon as target devices sup port it. 5.2 Embedded Forms In
future versions, the BL-Browser shall implement form controls itself to
support fully styled forms so no dedicated form mode is needed any longer.
The content provider may then embed form elements anywhere in HTML-content
markup, given that syntactical rules of XHTML for forms are respected. 5.3
Localisation In future, the application shall carry different localisations
within a single version. The language is then either determined from the
mobile device settings or se lected by the user. 5.4 Version Control File
Not relevant for prototype of BL-Browser, but to be implemented in first
release of the application: CONFIDENTAL Astra Platform Servloas QmbH An SES
Astra Company 
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mfo b aps de www apsdeAn SES ASTRA Company Once the BL-Browser has
processed the authentication successfully, it has to ac quire the content
(4.2.9) for a file named "/BIVersion.xml". This file contains in formation,
whether BL-Browser application version is up to date and in case of a
version mismatch if an update is recommended or even required. 5.4.1 Syntax
BIVersion.xml BIVersion.xml is based on the XML file format. BIVersion.xml
holds a history of all BL-Browser Versions ever deployed. The list of
version tags is in descending order. The BL-Browser application has to find
the right version number matching its own one and then it has to evaluate
the updCtrl parameter.  UPD_RECOMMD User has to be informed that it is
recommended to update the BL-Browser application. If User denies that offer
BL-Browser shall continue. Otherwise user shall be advised to quit
BL-Browser in order to start an application download. UPD_REQUIRED User has
to be informed that it is required to update the BL-Browser appli cation.
If User denies that offer BL-Browser should quit. Note: The full extent of
the version control file is not yet fixed completely and must be discussed
again. 5.5 Enhanced Usability Enhanced usability is to be evaluated as soon
as the prototype of BL-Browser is available: 



5.5.1 Scrolling The browser shall implement smooth scrolling for all pages
CONFlDEN FAL Aatra Platform Services GmbH An SES Astra Company TeI +49 (O)
8 9 1 8 9 6 3 0 OO 5-59 Fax +49 (0) 89 13 96 36 02 E-Mail: infoSaps.de
www.aps.deAn SES ASTRA Company 5.5.2 Page Maintenance While parsing a new
HTML-page to be displayed, the currently displayed page shall be fully
maintained so that the user is still able to interact with this page. The
in teraction includes navigation of the focus as well as scrolling and
activating links of the page. The described interaction is also desired for
silent activities like load ing of missing resources or update of refreshed
images. When the user activates a link while a new page is prepared, the
page in prepara tion is abandoned, already retrieved resources for this
page may be purged and the activated link is executed instead. 5.5.3
Pre-emptive Content Maintenance The browser shall send pre-emptiv
GetRequests for all BL-Links in the currently displayed page. The retrieved
pages are decrypted and processed in background in order to speed up the
display of the page as soon as the user selects one of links. The
pre-emption could include maintenance of the first page in history.
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infofflaps.de www.aps.deClahms 1. A method for transmitting data to a
mobile data processing unit (200), the method comprising the following
steps: a. receiving the data with a digital audio and / or television
reception de vice (100), wherein the data are included in a transport
stream of digi tal audio and / or television signals; b. extracting the
data from the transport stream of digital audio and / or television
signals; and c. sending electromagnetic signals by the digital audio and /
or television reception device (100) to transmit the extracted data from
the digital audio and / or television reception device (100) to the mobile
data processing unit (200), characterized in that d. the extracted data are
transmitted from the digital audio and / or tele vision reception device
(100) to the mobile data processing unit (200) in response to periodical
requests from the mobile data processing unit (200) to the digital audio
and / or television reception device (100). 2. Method according to claim 1,
wherein the periodical requests from the mobile data processing unit serve
to synchronize a least a part of the data in the mobile data processing
unit (200) with a set of new data stored in the digital audio and / or
television reception device (100). 3. Method according to claim 2, wherein
the periodic requests are executed automatically.4. Method according to
claims 2 or 3, wherein the refresh interval between the periodical requests
can be changed. 5. Method according to claim 4, wherein the value for the
refresh interval is 



transmitted from the digital audio and / or television reception device
(100) to the mobile data processing unit (200), preferably together with
the new data for synchronization. 6. Method according to any of the
preceding claims, wherein the mobile data processing unit (200) can in
response to a user input asynchronously issue manual requests for data to
be transmitted from the digital audio and / or television reception device
(100). 7. The method of any of the preceding claims, wherein the content of
the transport stream of digital audio and / or television signals and the
content of the included data are related. 8. Method according to claim 7,
wherein the transport stream comprises digital audio and / or television
signals for a plurality of channels and wherein the data extracted from the
transport stream and transmitted to the mobile data processing unit (200)
depend on the channel to which the digital audio and / or television
reception device (100) is timed. 9. The method of claim 8 wherein the
extracted data for a first channel to which the digital audio and / or
television reception device (100) is tuned are stored in a memory of the
digital audio and / or television reception de vice (100). 10. The method
of claim 9, wherein the data stored in the memory are purged, in case of a
change from the first channel to a second channel, unless the extracted
data for the first channel to be transmitted to the mobile data proc essing
unit (200) are the same as for the second channel. 11. The method of claim
9, wherein the data stored in the memory are maintained in case of a change
from the first channel to a second channel. 12. A method of transmitting
data to a mobile data processing unit (200), com prising the following
steps: a . including the data to be transmitted into a transport stream of
digital 



audio and / or television signals to be broadcasted; b . broadcasting the
transport stream of digital audio and / or television signals with the
included data in a digital format adapted for a digital audio and / or
television reception device ( 100) to receive the digital audio and / or
television signals, to extract the included data and to transmit them to
the mobile data processing unit (200), characterized in that c. the
included data are adapted to be transmitted in response to periodi cal
requests from the mobile data processing unit (200) to the digital audio
and / or television reception device (100). 13. Method according to claim
12, wherein the included data cause a change of the refresh interval
between the periodical requests of the mobile data proc essing unit (200).
14. The method of claim 12 or 13, wherein the method steps a. and / or b.
are performed in response to a provider of the data receiving a signal from
thedigilal audio and / or television reception device (100) and / or the
mobile data processing unit (200). 15. A method according to any of the
claims 1 - 14, wherein the refresh interval has a length t of I s < t <
10s. 16. A digital audio and / or television reception device (100)
comprising: a. a first reception unit (5) receiving a transport stream of
digital audio and / or television signals for display on a television and/
or radio sys tem (102), the transport stream of digital audio and / or
television sig nals including additional data; b . an extraction unit (6)
extracting the additional data from the transport stream of digital
signals; c . a transmission unit (4) transmitting the extracted additional
data to an external mobile data processing unit (200), characterized in
that the 



digital audio and / or television reception device further comprises: d. a
second receiving unit adapted to receive periodic requests from the mobile
data processing unit (200) to initiate the transmission of the extracted
additional data. 17. Digital audio and / or television reception device
(100) according to claim 16, further comprising a memory adapted to
synchronize the data in the mo bile data processing unit (200) with new
data in response to the periodical requests from the mobile data processing
unit (200). 18. Digital audio and / or television reception device (100)
according to claim 17, further adapted to change the refresh interval
between the periodical requests, preferably together with transmitting the
new data for synchroniza tion. 19. Digital audio and / or television
reception device (100) according to any of the claims 16 - 18, wherein the
transport stream comprises digital audio and / or television signals for a
plurality of channels and wherein the extracted data which are to be
transmitted to the mobile data processing unit (200) for a first channel to
which the digital audio and / or television reception device (100) is
tuned, are stored in a memory of the digital audio and / or television
reception device (100). 20. Digital audio and / or television reception
device (100) according to claim 19, further adapted to purge the data
stored in the memory, in case of a change from the first channel to a
second channel, unless the extracted data for the first channel to be
transmitted to the mobile data processing mit (200) are the same as for the
second channel. 21. Digital audio and / or television reception device
(100) according to claim 19, further adapted to maintain the data stored in
the memory, in case of a change from the first channel to a second channel.
22. A mobile data processing unit (200) comprising: 



a. a first transceiver unit (15) for communication with a mobile tele phone
network; b. a second transceiver unit (9) for communicating with a digital
audio and / or television reception device ( 100);c. control means with
instructions for the second transceiver (9) to peri odically transmit a
request to the digital audio and / or television re ception device (100),
which initiates the transmission of additional data, which are received by
the digital audio and / or television recep tion device (100) together with
digital audio and / or television sig nals, to the second transceiver (9)
of the mobile data processing unit (200). 23. Mobile data processing unit
(200) according to claim 22, wherein the p eri odical requests from the
mobile data processing unit serve to synchronize the data in the mobile
data processing unit with new data stored in the digi tal audio and / or
television reception device (100). 24. Mobile data processing unit (200)
according to claim 23, further adapted to receive a value for the refresh
interval between subsequent periodical re quest, preferably transmitted
from the digital audio and / or television recep tion device (100) as part
of the synchronization data. 25. Mobile data processing tinit (200)
according to claim 23 or 24, wherein the control means comprises
instructions to asynchronously issue additional re quests for further data
in response to a user input. 26. Mobile data processing unit (200)
according to claim any of the claims 22 - 25, wherein the control means
further comprise instructions for the first transceiver unit (15) to
transmit a request for the additional data to a pro vider of the digital
audio and / or television signals. 


