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Description

Technical field

[0001] The invention generally relates to the field of
service scheduling. More specifically, the invention re-
lates to a technique for scheduling resource reservations
of services in a service providing network.

Background

[0002] Multimedia services become increasingly im-
portant not only in wireline environments, but also in wire-
less environments. The multimedia services in both wire-
line and wireless environments should offer customers
a high quality experience.
[0003] One important feature to provide such kind of
experience is Quality of Service (QoS) provision and res-
ervation. QoS provision and reservation ensures that the
services provided and requested in a service providing
network can be transmitted with the respective resources
they require. In this context, QoS refers to resource res-
ervation control mechanisms. For example, by reserva-
tion of a required QoS, a required bit rate, delay, jitter,
packet dropping probability and/or bit error rate may be
guaranteed for a respective service.
[0004] In the IP Multimedia Subsystem (IMS), the node
controlling resource reservations is the Policy and Charg-
ing Rules Function (PCRF). Within IMS the PCRF is the
policy entity that forms the linkage between the service
and transport layers. The PCRF collates subscriber and
application data, authorizes QoS resources, and in-
structs the transport plane on how to proceed with the
underlying data traffic. The PCRF is connected on its
northbound Rx interface to the Application Function (AF),
an element residing on the service plane, which repre-
sents applications that require dynamic policy and QoS
control over the traffic plane behavior. Within an IMS net-
work, a Proxy-Call Session Control Function (P-CSCF)
would commonly fulfill the role of an AF. The P-CSCF is
a Session Initiation Protocol (SIP) proxy that is the first
point of contact for an IMS terminal.
[0005] The PCRF receives information about offer/an-
swer exchanges between terminals from the AF over the
Rx interface. If the characteristics of the session being
established are acceptable to the PCRF (based on the
domain policy), the PCRF authorizes the session on the
access gateway using a Gx interface. If the characteris-
tics of the session are not acceptable to the PCRF, it
instructs the AF to terminate the session using the Rx
interface. Of course, in this case the PCRF does not au-
thorize the session on the access gateway.
[0006] When the PCRF informs the AF that the session
being established is not acceptable, the AF must inform
the terminal trying to establish the session. This informa-
tion from the AF to the terminal would normally not carry
an indication of the type of session or the time of session
set up that would be acceptable to the network. There-

fore, it would be difficult for the terminal to generate a
new acceptable offer. Additionally, the user experience
would be far from ideal. The session would be established
and terminated immediately. Thus, a terminal is not al-
ways informed why its session was rejected. The user of
the terminal may not understand what to do to establish
a new session that will be accepted. A user may also
receive a successful-session establishment indication
and a session-terminated indication, one immediately af-
ter the other.
[0007] In short, by means of the P-CSCF and the
PCRF, for any kind of session (voice, video, audio, con-
versational, non-conversational), a resource reservation
is made via the Rx interface. Depending on the kind of
service, a certain QoS class is requested and if resources
are free, this class is granted. This kind of resource res-
ervation, however, always takes place at session set up,
which may lead to decreased usability.
[0008] Compared to just in time services, scheduled
services like podcasting are gaining more importance. In
these scheduled services, however, time constraints for
media delivery exist. These time constraints normally
vary dependent on the type of the scheduled service. As
an example, podcast services should usually be deliv-
ered to a user requesting the podcast in a time range of
one or more hours, like one to twelve hours, e.g. 6 hours.
Streaming services, however, may require a shorter time
range, like a range of up to several minutes. Thus, the
above procedure is not well suited for scheduled services
that operate according to strict conditions relating to
scheduling.
[0009] In current deployments, there is no mechanism
for prioritization of services. Resource reservation al-
ways takes place upon session set up, regardless of the
kind of service. There are cases, though, where it is
known beforehand that certain resources are going to be
needed at a certain time. In the case of e.g. podcast-like
media delivery, all subscribers to the service will get the
media items at the same time, usually when updated con-
tent becomes available. This kind of peak phenomenon
can easily lead to network congestion, if no measures
are taken.
[0010] Scheduling resource reservations based on ap-
plication trends is known from US 2005/0240668 A1.

Summary

[0011] Accordingly, there is a need to provide an im-
proved, more user-friendly and more efficient service pro-
vision technique.
[0012] According to a first aspect, a method according
to claim 1, a computer program product according to
claim 11 and a device according to claim 12 for sched-
uling resource reservations of services in a service pro-
viding network is provided. The method comprises the
steps of receiving a resource reservation request indi-
cating a preferred time period for delivery of a requested
service available in the network; and scheduling resource
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reservation of the requested service based on statistical
information related to resource utilizations or reserva-
tions of one or more services available in the network
and the preferred time period for delivery of the requested
service.
[0013] The one or more services available in the net-
work may comprise one or more Point-to-Multipoint
(PTM) services provided in the network, like one or more
broadcast services, one or more multicast services or
one or more combined broadcast/multicast services, e.g.
Multimedia Broadcast Multicast Service (MBMS) user
services. Likewise, the requested service available in the
network may be a PTM service, like a broadcast service,
a multicast service or a combined broadcast/multicast
service, e.g. an MBMS user service.
[0014] The term preferred "time period" is not limited
to a certain period of time, but may also indicate an in-
finitesimal small time period up to a certain point of time.
In this respect, the term preferred time period may also
be understood as a preferred point of time. The preferred
time period may be a period of time of any range suitable
in the field of service scheduling in a service providing
network, e.g. several seconds, minutes, hours or one or
more days.
[0015] In the context of the statistical information relat-
ed to resource utilizations or reservations of one or more
services available in the network, the term "one or more
services" implies that at least one of (prior and/or typical)
resource reservations of the requested service and (prior
and/or typical) resource reservations of one or more other
services provided in the network (different to the request-
ed service) may be considered. In this respect, the one
or more services, for example, comprise at least the re-
quested service. Alternatively or additionally to the re-
quested service, the one or more services may comprise
one or more other services which are provided in the
service providing network.
[0016] The statistical information may comprise at
least one of information indicating when the requested
service is typically delivered (requested) and information
indicating when one or more other services are typically
delivered (requested). Alternatively or additionally there-
to, the statistical information may comprise at least one
of information indicating when the requested service has
been previously delivered (requested) and information
indicating when one or more other services have been
previously delivered (requested). It is conceivable that
the statistical information may comprise information in-
dicating when a plurality of different services including
the requested service is usually requested or delivered
and that the statistical information may comprise infor-
mation indicating when the plurality of different services
including the requested service has been previously re-
quested or delivered.
[0017] In this way, it may be derived from the statistical
information when the requested service is typically de-
livered (requested) and when one or more other services
are typically delivered (requested). Alternatively or addi-

tionally, it may be derived from the statistical information
when the requested service has been previously deliv-
ered (requested) and when one or more other services
have been previously delivered (requested).
[0018] For scheduling the resource reservation of the
requested service it may be sufficient that the statistical
information related to only one service, e.g. the requested
service or a service different from the requested service,
is considered. For example, it may be derivable from the
statistical information that the requested service is usu-
ally requested or delivered (or has previously been re-
quested or delivered) at a certain point of time or in a
certain period of time. In this case, this point of time or
period of time may be determined as a potential point of
time or period of time for delivery of the requested service.
The potential point of time or period of time may be com-
pared with the preferred time indicated by the requested
service, and if they match with each other (e.g. overlap
with each other), the matching part(s) may be chosen for
delivery.
[0019] Alternatively or additionally, it may be derivable
from the statistical information that one or more other
services (not the requested service) are usually (or have
been previously) requested or delivered at a certain point
of time or in a certain period of time. In this case, for
scheduling the resource reservation of the requested
service, a different point of time or period of time (than
that determined for the one or more other services) may
be determined as a potential point of time or period of
time for delivery of the requested service. If the potential
point of time or period of time matches the preferred time
period, the requested service may be scheduled accord-
ingly.
[0020] Independent of whether only the statistical in-
formation related to the requested service or to a different
service or both the statistical information related to the
requested service and related to one or more further serv-
ices are taken into account, the scheduling of resource
reservation of the requested service is not only based on
the statistical information, but is further based on the pre-
ferred time period for delivery of the requested service.
By signaling the resource reservation request, it is indi-
cated in which time period the delivery of the requested
service is preferred or desired. The preferred time period
may then be compared with a time period in which the
service is typically delivered, which may be derived from
the statistical information. If the requested time period
and the typical time period match or overlap, delivery of
the requested service may be scheduled in the overlap-
ping period. If the requested time period and the typical
time period do not overlap, the delivery of the requested
service may be scheduled in a period lying between the
requested time period and the typical time period.
[0021] In the resource reservation request it may be
indicated that a user wants the service to be delivered at
a preferred point of time. After considering the statistical
information, it may be determined that the load of the
network is typically high at the preferred point of time of
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delivery, i.e. much bandwidth is already requested or re-
served for other services in the network. The information
as to when how much bandwidth is typically requested
by which service may be derivable from the statistical
information. In this case, a different point of time than the
preferred point of time may be determined as the point
of time for delivery of the requested service. For example,
the different point of time of delivery is determined as a
point of time at which less traffic can safely be expected.
In this respect, the scheduling of resource reservation of
the requested service may be regarded as a compromise
between the preferred time for delivery of the requested
service and the time where load of the network is expect-
ably low. The latter may be derivable from the statistical
information.
[0022] According to a first variant, the method may fur-
ther comprise rejecting the resource reservation request
when no or insufficient resources are available for the
preferred time period. It is conceivable that a resource
reservation request is received for a scheduled service,
which indicates a preferred time period for delivery of the
scheduled service. If there is already a reservation (or if
there is typically a reservation) for a large service deliv-
ery, e.g. a large download or streaming or podcast de-
livery scheduled (and reserved), in the preferred time pe-
riod, the resource reservation request may simply be re-
jected. The already scheduled reservation does not nec-
essarily have to completely overlap with the whole pre-
ferred time period, but may partially overlap with the pre-
ferred time period in order to reject the scheduled service.
For example, a lengthy video download may be rejected
when there is a reservation for a large podcast (or other
service) delivery scheduled (and reserved) some time
later, like from one minute to two hours later, e.g. thirty
minutes later.
[0023] According to a second variant, the resource res-
ervation request may not be simply rejected when there
are no or insufficient resources available for the time pe-
riod preferred by the requested service, but the delivery
of the requested service may be divided into two or more
parts over the preferred time period. In other words, the
step of scheduling may further comprise dividing delivery
of the requested service into two or more parts over the
preferred time period when no or insufficient resources
are available in at least one or more sub-periods of the
preferred time period. For example, the requested serv-
ice may be a lengthy download service, like a download
service requiring a download time between ten and sixty
minutes, and the preferred time period indicated by the
resource reservation request may be one hour or even
more, like between one hour and twelve hours, e.g. six
hours. By way of the preferred time period, it is indicated
in which time frame the requested service shall be pref-
erably delivered. In case there exists a time range over
the preferred time period where no or insufficient resourc-
es are available for delivery of the requested service, a
first part of the requested download service may be
scheduled in a first sub-period of the preferred time period

(before the time range in which there are no or insufficient
resources) and a second part of the requested download
service may be resumed when there are again sufficient
resources available in the preferred time period, i.e. in a
second sub-period after the time range in which there
are no or insufficient resources available. If there is more
than one range in which there are no or insufficient re-
sources available, the download service may be sub-di-
vided into more than two, e.g. in a plurality of sub-periods,
during which the requested download service may be
delivered.
[0024] The statistical information may have been
stored based on predetermined statistical information re-
lated to typical resource utilizations or reservations of
one or more services available in the network. Alterna-
tively or additionally, the method may further comprise a
step of monitoring information related to resource utiliza-
tions or reservations of the one or more services available
in the network. Based on the monitored information re-
lated to previous resource utilizations or reservations of
the one or more services available in the network, the
predetermined statistical information may be updated.
According to a first realization, predetermined statistical
information related to typical resource utilizations or res-
ervations of the one or more services may be stored. The
predetermined statistical information may then be updat-
ed based on the monitored information related to previ-
ous resource utilizations or reservations of the one or
more services. In accordance with a second realization,
no statistical information has been predetermined and
the whole statistical information may be based on the
monitored information related to previous resource utili-
zations or reservations of the one or more services.
[0025] The predetermined statistical information may
be periodically updated with the monitored information
after predetermined time intervals. Alternatively, the pre-
determined statistical information may be updated with
the monitored information whenever new information
about previous user reservations or utilizations become
available.
[0026] The statistical information may comprise at
least one of information about typical times (or previous
times) the one or more services available in the network
are requested and information about an average frequen-
cy (or a previous frequency) the one or more services
available in the network are requested. By comparing the
typical times the requested service and one or more other
services are usually requested with the preferred time
period for delivery of the requested service, resource res-
ervation of the requested service may be scheduled e.g.
such that a compromise is made between the typical
times and the preferred time period.
[0027] A user may request delivery of a scheduled
service like a podcast service for a preferred time period.
The preferred time period may then be compared with
information (derived from the statistical information)
about typical times and an average frequency one or
more other services than the requested scheduled serv-
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ice are typically requested or delivered. If in the preferred
time period enough resources are available, i.e. the one
or more other services typically do not require all or most
of the resources available in the network, the resource
reservation is scheduled in the preferred time period. If
the typical times and the average frequency the one or
more other services are requested or delivered do not
allow the delivery of the requested scheduled service dur-
ing the preferred time period, the requested scheduled
service may either be rejected or sub-divided as set forth
above.
[0028] If the preferred time period at least partially com-
plies with the typical times and the average frequency
the requested scheduled service is typically delivered or
requested, the preferred time period or a compromise
between the preferred time period one the one hand and
the typical times and the typical frequency on the other
hand may be determined as the time for delivery of the
requested scheduled service.
[0029] In this way, a kind of prioritization may be im-
plemented for some services. For example, services like
podcast or other multimedia delivery services may get a
high priority during night times (resources are preferably
reserved during night times) as it is unlikely that other
services like a stock market ticker are heavily requested
then. During the day this prioritization may be reverted,
since it can be assumed that e.g. stock market tickers
are much more sought-after than e.g. podcast services
during day time. In this way, typical times and average
frequencies of the one or more services available in the
network may be considered for scheduling resource res-
ervation of the requested service.
[0030] Alternatively, a user may require immediate de-
livery of a "just in time service" like a streaming service
for which a respective resource reservation request
would be transmitted indicating an immediate delivery of
the requested service. In this case, it may be derived
from the information about typical times and the average
frequency the one or more other services available in the
network are requested or delivered whether the typical
times and the average frequency allow immediate deliv-
ery of the requested service. The requested service may
then be delivered immediately or may be scheduled for
later delivery or nor delivery depending on the typical
times and the average frequency derived from the sta-
tistical information.
[0031] The method may further comprise, prior to the
step of scheduling, determining one or more possible
start times for delivery of the requested service based on
the statistical information. In this case, the step of sched-
uling may further comprise starting the delivery of the
requested service at one of the one or more possible
start times dependent on the preferred time period. It is
conceivable that the resource reservation request indi-
cates a preferred time period and that one or more pos-
sible start times for delivery of the requested service are
determined based on the statistical information, wherein
only one or a view of the possible start times lie within

the preferred time period. In such a case, the delivery of
the requested service would preferably be started at the
possible start time lying within the preferred time period
or the best of possible start times lying within the pre-
ferred time period, e.g. the start time which is closest to
the start time of the preferred time period.
[0032] After the step of scheduling as set forth above,
a step of performing resource reservation for the request-
ed service based on the scheduled resource reservation
may be determined. In this way, the scheduled resource
reservations are actually reserved.
[0033] The requested service may comprise the trans-
mission of a podcast, an automotive warning, a news
broadcast, audio data, video data, or a message of a
short message service (SMS) or a multimedia message
service (MMS).
[0034] Further to the scheduling technique set forth
above, the method may further comprise a technique of
dynamically forming multicast/broadcast groups, if e.g.
MBMS bearers are available. The possible forming of
MBMS groups may take place long before the actual ses-
sion set up (in the order of hours or even days). Depend-
ing on the service, either unicast or multicast/broadcast
resources may be reserved. For example, the type of the
requested service(s) may be analyzed and the number
of subscribers requesting the same content may be taken
into account.
[0035] In this way, groups of subscribers that receive
the same content may be created. For example, the
number of subscribers requesting the same content may
be compared with a predetermined number, and depend-
ent on whether the number of subscribers is equal to or
greater than the predetermined number or is less than
the predetermined number, multicast resources (when
the number of subscribers is equal to or greater than the
predetermined number) or unicast resources (when the
number of subscribers is less than the predetermined
number) may be reserved. By forming the groups, it may
be decided based on the number of subscribers when
each group of users should get its content and over which
connection, e.g. MBMS when the group is big enough or
unicast if not.
[0036] In this way, the method may further comprise
the step of receiving a multicast resource reservation re-
quest indicating a preferred time period for multicast de-
livery of the requested MBMS service (when the group
is big enough) or receiving a unicast resource reservation
request indicating a preferred time period for unicast de-
livery of the requested MBMS service (when the group
is not big enough). The decision of whether multicast or
unicast delivery is chosen may be dependent on the
number of subscribers receiving the same content of the
MBMS service.
[0037] According to a further aspect, a computer pro-
gram product is proposed, comprising program code por-
tions for performing steps of any one of the method as-
pects described herein, when the computer program
product is run on one or more computing devices. The
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computer program product may be stored on a computer
readable recording medium.
[0038] According to still a further aspect, a device for
scheduling resource reservations of services in a service
providing network is proposed. The device comprises a
receiving component for receiving a resource reservation
request indicating a preferred time period for delivery of
a requested service available in the network; and a
scheduling component for scheduling resource reserva-
tion of the requested service based on statistical infor-
mation related to resource utilizations or reservations of
one or more services available in the network and the
preferred time period for delivery of the requested serv-
ice.
[0039] The scheduling component may be further
adapted to reject the resource reservation request when
no or insufficient resources are available for the preferred
time period. The method aspects related to scheduling
described herein may be performed by the scheduling
component.
[0040] Further, the device may comprise a storage
component for storing the statistical information related
to resource utilizations or reservations of the one or more
services available in the network.
[0041] According to a first variant, the device may fur-
ther comprise a monitoring component for monitoring in-
formation related to resource utilizations or reservations
of the one or more services available in the network. Ac-
cording to this first variant, the device may further com-
prise an updating component for updating the statistical
information stored in the storage component based on
the monitored information related to resource utilizations
or reservations of the one or more services available in
the network.
[0042] According to a second variant, which may/may
not be combined with the first variant, the device may
further comprise a reservation component for performing
resource reservation for the requested service based on
the scheduled resource reservation.

Brief description of the drawings

[0043] In the following, the invention will further be de-
scribed with reference to exemplary embodiments illus-
trated in the figures, in which:

Figure 1 is a schematic illustration of a part of an IMS
network architecture;

Figure 2 is a schematic illustration of an apparatus
embodiment used in the IMS network archi-
tecture of figure 1;

Figure 3 is a flowchart illustrating a first method em-
bodiment;

Figure 4 is a schematic illustration of a component of
the apparatus embodiment shown in Figure

2; and

Figure 5 is a flowchart illustrating a second method
embodiment.

Detailed description

[0044] In the following description, for purposes of ex-
planation and not limitation, specific details are set forth,
such as specific network topologies including particular
network nodes, communication protocols etc., in order
to provide a thorough understanding of the current inven-
tion. It will be apparent to one skilled in the art that the
current invention may be practiced in other embodiments
that depart from these specific details. For example, the
skilled artisan will appreciate that the current invention
may be practiced with PTM services, multicast/broadcast
mechanisms or other PTM communication features dif-
ferent from the 3GPP MBMS standard discussed below
to illustrate the current invention. Also, the invention may
be practiced in any network to which mobile or stationary
users may attach. For example, the invention is applica-
ble to, besides cellular networks, WLAN, Bluetooth, DVB
or similar wireless networks, but also to wireline networks
such as, for example, the intranet of a company with
some or many separated subsidiaries or the Internet.
[0045] Those skilled in the art will further appreciate
that functions explained hereinbelow may be implement-
ed using individual hardware circuitry, using software
functioning in conjunction with a programmed microproc-
essor or a general purpose computer, using an applica-
tion specific integrated circuit (ASIC) and/or using one or
more digital signal processors (DSPs). It will also be ap-
preciated that when the current invention is described as
a method, it may also be embodied in a computer proc-
essor and a memory coupled to a processor, wherein the
memory is encoded with one or more programs that per-
form the methods disclosed herein when executed by
the processor.
[0046] While the exemplary embodiments described
below are based on an IMS network comprising a Policy
and Charging Rules Function (PCRF) functionality, the
skilled person will understand that other network archi-
tectures without the classical IMS nodes and environ-
ment might also be used, i.e. every network architecture
providing the PCRF (also named Resource and Admis-
sion Control Subsystem (RACS)) functionality.
[0047] With reference to figure 1, an Internet Domain
(service/application layer) 120 and an Operator Domain
(IMS layer) 160 of a part of an IP Multimedia Subsystem
(IMS) network architecture 100 are schematically illus-
trated. On the Internet Domain 120 side there are pro-
vided a plurality of Application Servers (AS), as exem-
plarily illustrated in figure 1 three ASs 130, 140, 150,
which provide Multimedia Broadcast Multicast Service
(MBMS) user services of different kind, like video serv-
ices, audio services, podcast services or other kind of
multimedia services. A user interested in a respective
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service can subscribe to one or more of the ASs 130,
140, 150 providing the respective MBMS user services.
As exemplarily illustrated in figure 1, a user subscribes
to AS 130 via a terminal device 110. The terminal device
110 is exemplarily illustrated in figure 1 as a notebook,
but may be any other terminal device capable of access-
ing (mobile) communication networks, like a mobile ter-
minal device, e.g. a User Equipment (UE). The AS 130
comprises a Subscription and Group Management
(SGM) 132, the function of which being described in more
detail below. The AS 130 has knowledge of information
indicating the identity of the users subscribed to respec-
tive services provided by the AS 130 (User Identity), the
content the users require for delivery (Content Identity),
the area to be served by the AS 130 with the respective
services (Service Area) and Timing Constraints for the
respective services provided by the AS 130.
[0048] The Operator Domain 160 side comprises a
Proxy-Call Session Control Function (P-CSCF) 170, a
Policy and Charging Rules Function (PCRF) 180, and a
Broadcast/Multicast Service Center (BM-SC) 190. Fur-
ther, the Operator Domain 160 side includes an Aggre-
gating Scheduler 200 containing statistical information
related to resource utilizations or reservations of one or
more MBMS user services available in the network 100.
The Aggregating Scheduler 200 is connected on its Rx
interface to the PCRF 180 and exemplarily also interfac-
es the BM-SC 190. However, the Aggregating Scheduler
does not necessarily have to also interface the BM-SC
190. Further, the Aggregating Scheduler 200 is connect-
ed to both the P-CSCF 170 and the Internet Domain 120
side via an Rx’ interface.
[0049] In order to not interfere with "normal" session
set up procedures initiated by the P-CSCF 170, the Rx’
interface is provided (between the Aggregating Sched-
uler 200 and the ASs 130, 140, 150 and between the
Aggregating Scheduler 200 and the P-CSCF 170) that
offers the same functionality as the normally used Rx
interface. The difference from the Rx’ interface to the
typically used Rx interface (in commonly known networks
without the Aggregating Scheduler, the Rx interface con-
nects the P-CSCF and the PCRF) is that it is offered by
the Aggregating Scheduler 200, which connects to the
policy functions of the PCFR 180 via the actual Rx inter-
face. The benefit of this solution is that reservations re-
quested by the P-CSCF 170 can be blocked by the Ag-
gregating Scheduler 200 due to pre-scheduled reserva-
tions with a higher priority.
[0050] Figure 2 illustrates (still schematically) the AS
130 containing the SGM 132 and the Aggregating Sched-
uler 200 in more detail.
[0051] The SGM 132 contained in the AS 130 compris-
es a grouping component 134 and a monitoring compo-
nent 136. The Aggregating Scheduler 200 comprises a
receiving component 202, a scheduling component 204,
a reservation component 206, an updating component
208 and a storage component 210. The monitoring com-
ponent 136 is connected to the updating component 208

for providing the updating component 208 with informa-
tion monitored by the monitoring component 136. The
AS 130 is connected to the receiving component 202 for
transmitting, to the receiving component 202, resource
reservation requests related to MBMS user services pro-
vided by the AS 130.
[0052] The functionality of the components of the SGM
132 and the Aggregating Scheduler 200 will be described
in more detail below with respect to the flowcharts illus-
trated in figures 3 and 5.
[0053] Figure 3 schematically illustrates a first method
embodiment performed by the Aggregating Scheduler
200 shown in figures 1 and 2. As shown in figure 3, in a
first step 302, the receiving component 202 of the Ag-
gregating Scheduler 200 receives a resource reservation
request from the AS 130 related to a specific MBMS user
service, e.g. a podcast, provided by the AS 130 to which
a user has subscribed. The user intends to receive the
MBMS user service via his/her terminal device 110, ex-
emplarily illustrated by a notebook in figure 1. The re-
source reservation request signaled by the AS 130 indi-
cates a time period preferred by the user for delivery of
the requested MBMS user service. The receiving com-
ponent 202 forwards information indicating the preferred
time period for delivery to the scheduling component 204.
The scheduling component 204, in response to the re-
ceived information indicating the preferred time period,
schedules resource reservation of the requested MBMS
user service in step 304.
[0054] For scheduling the resource reservation of the
requested MBMS user service, the scheduling compo-
nent 204 is adapted to access the storage component
210 in which statistical information related to typical and
prior resource utilizations or reservations of the one or
more MBMS user services available in the network 100
is stored. The scheduling component 204 retrieves the
statistical information needed for scheduling the re-
source reservation of the requested MBMS user service
from the storage component 210. By considering both
the preferred time period for delivery of the requested
MBMS service indicated in the resource reservation re-
quest and the statistical information retrieved from the
storage component 210, the scheduling component 204
schedules the resource reservation of the MBMS user
service requested by the user.
[0055] Further to scheduling the resource reservation,
the method may further comprise step 306, as illustrated
by the dotted lines in figure 3, in which the resource res-
ervation for the requested service is actually performed
by the reservation component 206 based on the sched-
uled resource reservation received by the reservation
component 206 from the scheduling component 204.
[0056] The statistical information stored in the storage
component 210 contains historical data about when how
much bandwidth is typically requested by which MBMS
user services available in the network 100. The storage
component 210 does not only contain historical data
about the MBMS user services provided by the AS 130,
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but of all ASs 130, 140, 150 of the network 100. The
scheduling of the resource reservation performed by the
scheduling component 204 is a compromise between the
preferred time period for delivery proposed by the re-
quested MBMS user service and the time where load of
the network is expectably low. The latter can be derived
or at least estimated from the statistical information con-
tained in the storage component 210. The statistical in-
formation stored in the storage component 210 is, e.g.
periodically, updated by the updating component 208 us-
ing information provided by the monitoring component
136 to the updating component 208. The monitoring com-
ponent 136 is adapted to monitor information related to
resource utilizations or reservations of the MBMS user
services available in the network 100. The monitoring
component 136 is, in the exemplary illustration shown in
figure 2, arranged in the SGM 132, but may alternatively
or additionally be arranged in the Aggregating Scheduler
200 or somewhere else in the AS 130 (not in the SGM
132).
[0057] As schematically shown in figure 4, the Aggre-
gating Scheduler 200 contains statistical information re-
lated to when the MBMS user services provided in the
network 100 by the ASs 130, 140, 150 are typically re-
quested or delivered. The monitoring component 136
monitores information related to the requested service(s)
and forwards the monitored information to the Aggregat-
ing Scheduler 200, for example each time a certain
MBMS user service is requested. The information al-
ready stored in the Aggregating Scheduler 200 is updat-
ed (by the updating component 208) with the information
provided by the monitoring component 136. As exempla-
rily shown in figure 4, the monitored information may com-
prise (but is not limited thereto) the information about the
user who requested the MBMS user service (User Iden-
tity), the location of the user (User Location), the type of
the requested service (Requested Service) and the time
of delivery proposed by the user (Proposed Time of De-
livery). The statistical information already stored in the
Aggregating Scheduler 200 is updated with this informa-
tion, i.e. all of this information is also stored in the Aggre-
gating Scheduler 200 (in the storage component 210 of
the Aggregating Scheduler 200). In this way, a user pro-
file of the user requesting the MBMS user service and of
all users requesting the MBMS user services available
in the network 100 can be built up.
[0058] From the statistical information contained in the
Aggregating Scheduler 200, a Daily Load Profile per cell
and per service can be derived. That is, it is derivable
from the statistical information how much resources a
cell typically requires per day and which resource reser-
vation a particular service requires per day. By taking
both the information stored in the Aggregating Scheduler
200 and the information input to the Aggregating Sched-
uler 200 (e.g., the Requested Service and the Proposed
Time for Delivery) into account, the Aggregating Sched-
uler 200 outputs the delivery start time of the requested
service. If no adequate delivery start time can be deter-

mined by the Aggregating Scheduler 200 because, at the
proposed time for delivery, the statistical information re-
lated to the MBMS user services stored in the Aggregat-
ing Scheduler 200 indicates that too much of the band-
width available in the network is usually already request-
ed or reserved by other services, i.e. that the load of the
network is expectably high, the Aggregating Scheduler
200 outputs a service rejection which indicates that for
the requested service no resource reservation can be
scheduled.
[0059] Further to just scheduling and performing the
resource reservations by the Aggregating Scheduler 200
independent of the type of service, the type of service
can also be taken into account. For this purpose, the
grouping component 134 in the SGM 132 as part of the
AS 130 is adapted to analyze the type of requested
MBMS user service(s) and to take the number of sub-
scribers requesting the same content into account. The
grouping component 134 supervises subscribers, the
service and the content they demand. Taking the exam-
ple of a podcast service, the grouping component 134
has knowledge about which subscriber registered for
which podcast.
[0060] In the exemplary case of supported multi-
cast/broadcast delivery, the grouping component 134 is
adapted to create groups of subscribers that receive the
same content, e.g. the same or similar MBMS user serv-
ice(s). Based on this information, it is decided by the
grouping component 134 over which connection each
group of users should get its content, i.e. MBMS when
the group is big enough or unicast if not. For this purpose,
the grouping component 134 determines the size of the
group of users requesting a certain MBMS user service
and compares the size of the group with a predetermined
number, which may be the same or different dependent
on the requested MBMS user service. If the size of the
group is larger than the predetermined number, the
grouping component 134 signals to the reservation com-
ponent 206 that the service should be transmitted using
MBMS. If, however, the size of the group is smaller than
the predetermined number, the grouping component 134
signals the reservation component 206 that unicast trans-
mission of the requested service should be performed.
[0061] Figure 5 shows a second method embodiment
performed by the Aggregating Scheduler 200 shown in
figures 1 and 2. In a first step 502, a resource reservation
request is received by the receiving component 202 from
the AS 130. The resource reservation request indicates
a preferred time period for delivery of the requested serv-
ice. In step 504, it is determined by the scheduling com-
ponent 204 whether enough resources are available in
the preferred time period. For this purpose, the schedul-
ing component 204 accesses the storage component 210
to retrieve the statistical information stored therein as de-
scribed in detail with respect to figures 3 and 4. The
scheduling component 210 then compares the preferred
time period with the statistical information to determine
whether it can be typically expected that there would be
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enough resources available in the preferred time period,
i.e. whether the statistical information indicates that the
services (other than the requested service) usually re-
quested in the preferred time period leave enough avail-
able resources.
[0062] If it is determined in step 504 that enough re-
sources are (typically) available in the preferred time pe-
riod, the scheduling component 204 schedules the re-
source reservation in step 506. In this case, the resource
reservation is then performed in step 512 by the reser-
vation component 206.
[0063] If, however, it is determined in step 504 that
typically not enough resources are available in the pre-
ferred time period, it is determined in step 508 by the
scheduling component 204 (by also considering the sta-
tistical information) whether the requested service allows
splitting. If the type of the requested service is capable
of splitting or dividing the service, e.g. if the requested
service is a download service, and if it can be derived
from the statistical information that a splitting of the re-
quested service would enable the requested to be deliv-
ered in or close to the preferred time period, the delivery
of the requested service is divided into two or more parts
over the preferred time period in step 510. The resource
reservation is then performed in step 512.
[0064] The requested service may principally enable
splitting because it is a dividable service, e.g. a download
service which can be interrupted and resumed. However,
splitting the service would not be performed in step 510
if it is derived from the statistical information in step 508
that there are not enough resources available in the pre-
ferred time period even if the service is divided into two
or more parts, because one or more parts would have to
be delivered significantly later than the end of the pre-
ferred time period.
[0065] If the service type does not allows splitting or
dividing (e.g. in case of a streaming service) of if even a
splitting would not enable the service to be delivered, the
resource reservation request is rejected in step 514. In-
stead of determining whether the requested service al-
lows splitting, steps 508 and 510 may be omitted, and
the requested service may be rejected in step 514, when
it is determined in step 504 that not enough resources
are available.
[0066] In this way, the Aggregating Scheduler 200 co-
ordinates the requests of several ASs 130, 140, 150 and
schedules the resource reservations to suitable times or
rejects the requests when no resources or not enough
resources are available in the desired time frame. When
the content is about to be delivered, it makes the actual
resource reservations at the respective policy function in
the access network, e.g. the PCRF 180 for 3G networks.
[0067] It is believed that many advantages of the cur-
rent invention will be fully understood from the foregoing
description, and it will be apparent that various changes
may be made in the form, construction and arrangement
of the exemplary aspects thereof without departing from
the scope of the invention or without sacrificing all of its

advantages. Because the invention can be varied in
many ways, it will be recognized that the invention should
be limited only by the scope of the following claims.

Claims

1. A method for scheduling resource reservations of
services in a service providing network having an
operator domain (160) and an Internet domain (120),
comprising the steps of:

- receiving (302, 502), at an aggregating sched-
uler (200) in the operator domain (160) from one
of a plurality of application servers, ASs (130,
140, 150) in an Internet domain (120), a re-
source reservation request indicating a pre-
ferred time period for delivery of a requested
Multimedia Broadcast Multicast Service,
MBMS, user service available in the network;
and
- scheduling (304, 506), at the aggregating
scheduler, resource reservation of the request-
ed MBMS user service based on statistical in-
formation related to resource utilisations or-res-
ervations of one or more services available in
the network and the preferred time period for
delivery of the requested service.

2. The method of claim 1, wherein the one or more serv-
ices comprise at least the requested service.

3. The method of claim 1 or 2, further comprising re-
jecting (514) the resource reservation request when
no or insufficient resources are available for the pre-
ferred time period.

4. The method of claim 1 or 2, wherein the step of
scheduling further comprises dividing (510) delivery
of the requested service into two or more parts over
the preferred time period when no or insufficient re-
sources are available in at least one or more sub-
periods of the preferred time period.

5. The method of any one of claims 1 to 4, wherein the
method further comprises a step of monitoring infor-
mation related to resource utilisations or reserva-
tions of the one or more services available in the
network.

6. The method of claim 5, wherein the method further
comprises the step of determining the statistical in-
formation based on the monitored information relat-
ed to resource utilisations or reservations of the one
or more services available in the network.

7. The method of any one of claims 1 to 6, wherein the
statistical information comprises at least one of in-

15 16 



EP 2 561 665 B1

10

5

10

15

20

25

30

35

40

45

50

55

formation about typical times the one or more serv-
ices available in the network are requested and in-
formation about an average frequency the one or
more services available in the network are request-
ed.

8. The method of any one of claims 1 to 7, wherein the
method further comprises, prior to the step of sched-
uling, determining one or more possible start times
for delivery of the requested service based on the
statistical information, and wherein the step of
scheduling further comprises starting the delivery of
the requested service at one of the one or more pos-
sible start times dependent on the preferred time pe-
riod.

9. The method of any one of claims 1 to 8, wherein the
method further comprises, after the step of schedul-
ing, the step of performing (306, 512) resource res-
ervation for the requested service based on the
scheduled resource reservation.

10. The method of claim 1, wherein the step of receiving
comprises receiving a multicast resource reserva-
tion request indicating a preferred time period for
multicast delivery of the requested MBMS service or
receiving a unicast resource reservation request in-
dicating a preferred time period for unicast delivery
of the requested MBMS service dependent on the
number of subscribers receiving the same content
of the MBMS service.

11. A computer program product comprising program
code portions for performing the steps of one of
claims 1 to 10 when the computer program product
is run on a computer system.

12. An aggregating scheduler (200) in an operator do-
main (160) for scheduling resource reservations of
services in a service providing network, comprising:

- a receiving component (202) for receiving, from
one of a plurality of application servers, ASs
(130, 140, 150) in an Internet domain (120), a
resource reservation request indicating a pre-
ferred time period for delivery of a requested
Multimedia Broadcast Multicast Service,
MBMS, user service available in the network;
and
- a scheduling component (204) for scheduling
resource reservation of the requested MBMS
user service based on statistical information re-
lated to resource utilisations or reservations of
one or more services available in the network
and the preferred time period for delivery of the
requested service.

13. The device of claim 12, wherein the scheduling com-

ponent (204) is further adapted to reject the resource
reservation request when no or insufficient resourc-
es are available for the preferred time period.

14. The device of claim 12 or 13, wherein the device
further comprises a storage component (210) for
storing the statistical information related to resource
utilisations or reservations of the one or more serv-
ices available in the network.

15. The device of any one of claims 12 to 14, wherein
the device further comprises a monitoring compo-
nent for monitoring information related to resource
utilisations or reservations of the one or more serv-
ices available in the network and an updating com-
ponent (208) for updating the statistical information
stored in the storage component based on the mon-
itored information related to resource utilisations or
reservations of the one or more services available
in the network.

16. The device of any one of claims 12 to 15, wherein
the device further comprises a reservation compo-
nent (206) for performing resource reservation for
the requested service based on the scheduled re-
source reservation.

Patentansprüche

1. Verfahren zum Planen von Ressourcenreservierun-
gen von Diensten in einem Dienst-bereitstellenden
Netzwerk, das eine Betreiberdomäne (160) und eine
Internet-Domäne (120) aufweist, wobei das Verfah-
ren folgende Schritte umfasst:

- Empfangen (302, 502) - in einem Aggregati-
onsplaner (200) in der Betreiberdomäne (160)
von einem von mehreren Anwendungsservern
(ASs) (130, 140, 150) in einer Internet-Domäne
(120) - einer Ressourcenreservierungsanforde-
rung, die einen bevorzugten Zeitraum für die Er-
bringung eines angeforderten Multimedia
Broadcast Multicast Service (MBMS)-Nutzer-
dienstes, der in dem Netzwerk verfügbar ist, an-
zeigt; und
- Planen (304, 506) - in dem Aggregationsplaner
- einer Ressourcenreservierung des angefor-
derten MBMS-Nutzerdienstes auf der Grundla-
ge statistischer Informationen im Zusammen-
hang mit Ressourcennutzungen oder -reservie-
rungen eines oder mehrerer in dem Netzwerk
verfügbarer Dienste und des bevorzugten Zeit-
raums für die Erbringung des angeforderten
Dienstes.

2. Verfahren nach Anspruch 1, wobei der eine oder die
mehreren Dienste mindestens den angeforderten
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Dienst umfassen.

3. Verfahren nach Anspruch 1 oder 2, das des Weiteren
umfasst, die Ressourcenreservierungsanforderung
abzulehnen (514), wenn keine oder ungenügende
Ressourcen für den bevorzugten Zeitraum zur Ver-
fügung stehen.

4. Verfahren nach Anspruch 1 oder 2, wobei der Schritt
des Planens des Weiteren umfasst, die Erbringung
des angeforderten Dienstes in zwei oder mehr Teile
über die bevorzugten Zeitraum zu teilen (510), wenn
in mindestens einem oder mehreren Unterzeiträu-
men des bevorzugten Zeitraums keine oder unge-
nügende Ressourcen zur Verfügung stehen.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
das Verfahren des Weiteren folgenden Schritt um-
fasst: Überwachen von Informationen im Zusam-
menhang mit Ressourcenausnutzungen oder -re-
servierungen des einen oder der mehreren in dem
Netzwerk verfügbaren Dienste.

6. Verfahren nach Anspruch 5, wobei das Verfahren
des Weiteren folgenden Schritt umfasst: Bestimmen
der statistischen Informationen auf der Grundlage
der überwachten Informationen im Zusammenhang
mit Ressourcenausnutzungen oder -reservierungen
des einen oder der mehreren in dem Netzwerk ver-
fügbaren Dienste.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
die statistischen Informationen mindestens eines
von Folgendem umfassen: Informationen über typi-
sche Zeiten, zu denen der eine oder die mehreren
in dem Netzwerk verfügbaren Dienste angefordert
werden, und Informationen über eine durchschnitt-
liche Häufigkeit, wie oft der eine oder die mehreren
in dem Netzwerk verfügbaren Dienste angefordert
werden.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
das Verfahren des Weiteren vor dem Schritt des Pla-
nens Folgendes umfasst: Bestimmen einer oder
mehrerer möglicher Startzeiten für die Erbringung
des angeforderten Dienstes auf der Grundlage der
statistischen Informationen; und wobei der Schritt
des Planens des Weiteren Folgendes umfasst: Be-
ginnen der Erbringung des angeforderten Dienstes
zu einer der einen oder mehreren möglichen Start-
zeiten in Abhängigkeit von dem bevorzugten Zeit-
raum.

9. Verfahren nach einem der Ansprüche 1 bis 8, wobei
das Verfahren des Weiteren nach dem Schritt des
Planens folgenden Schritt umfasst: Ausführen (306,
512) einer Ressourcenreservierung für den angefor-
derten Dienst auf der Grundlage der geplanten Res-

sourcenreservierung.

10. Verfahren nach Anspruch 1, wobei der Schritt des
Empfangens Folgendes umfasst: Empfangen einer
multicast-gesendeten Ressourcenreservierungsan-
forderung, die einen bevorzugten Zeitraum für die
Multicast-Erbringung des angeforderten MBMS-
Dienstes anzeigt, oder Empfangen einer unicast-ge-
sendeten Ressourcenreservierungsanforderung,
die einen bevorzugten Zeitraum für eine Unicast-Er-
bringung des angeforderten MBMS-Dienstes an-
zeigt, in Abhängigkeit von der Anzahl von Teilneh-
mern, die den gleichen Inhalt des MBMS-Dienstes
empfangen.

11. Computerprogrammprodukt, das Programmcode-
Abschnitte umfasst, um die Schritte nach einem der
Ansprüche 1 bis 10 auszuführen, wenn das Compu-
terprogrammprodukt auf dem Computersystem ab-
läuft.

12. Aggregationsplaner (200) in einer Betreiberdomäne
(160) zum Planen von Ressourcenreservierungen
von Diensten in einem Dienst-bereitstellenden Netz-
werk, der Folgendes umfasst:

- eine Empfangskomponente (202) zum Emp-
fangen - von einem von mehreren Anwendungs-
servern (ASs) (130, 140, 150) in einer Internet-
Domäne (120) - einer Ressourcenreservie-
rungsanforderung, die einen bevorzugten Zeit-
raum für die Erbringung eines angeforderten
Multimedia Broadcast Multicast Service
(MBMS)-Nutzerdienstes, der in dem Netzwerk
verfügbar ist, anzeigt; und
- eine Planungskomponente (204) zum Planen
einer Ressourcenreservierung des angeforder-
ten MBMS-Nutzerdienstes auf der Grundlage
statistischer Informationen im Zusammenhang
mit Ressourcenausnutzungen oder -reservie-
rungen eines oder mehrerer in dem Netzwerk
verfügbarer Dienste und des bevorzugten Zeit-
raums für die Erbringung des angeforderten
Dienstes.

13. Vorrichtung nach Anspruch 12, wobei die Planungs-
komponente (204) des Weiteren dafür ausgelegt ist,
die Ressourcenreservierungsanforderung abzuleh-
nen, wenn keine oder ungenügende Ressourcen für
den bevorzugten Zeitraum zur Verfügung stehen.

14. Vorrichtung nach Anspruch 12 oder 13, wobei die
Vorrichtung des Weiteren eine Speicherkomponen-
te (210) zum Speichern der statistischen Informati-
onen im Zusammenhang mit Ressourcenausnut-
zungen oder - reservierungen des einen oder der
mehreren in dem Netzwerk verfügbaren Dienste um-
fasst.
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15. Vorrichtung nach einem der Ansprüche 12 bis 14,
wobei die Vorrichtung des Weiteren Folgendes um-
fasst: eine Überwachungskomponente zum Über-
wachen von Informationen im Zusammenhang mit
Ressourcenausnutzungen oder -reservierungen
des einen oder der mehreren in dem Netzwerk ver-
fügbaren Dienste, und eine Aktualisierungskompo-
nente (208) zum Aktualisieren der in der Speicher-
komponente gespeicherten statistischen Informati-
onen auf der Grundlage der überwachten Informati-
onen im Zusammenhang mit Ressourcenausnut-
zungen oder - reservierungen des einen oder der
mehreren in dem Netzwerk verfügbaren Dienste.

16. Vorrichtung nach einem der Ansprüche 12 bis 15,
wobei die Vorrichtung des Weiteren eine Reservie-
rungskomponente (206) zum Ausführen einer Res-
sourcenreservierung für den angeforderten Dienst
auf der Grundlage der geplanten Ressourcenreser-
vierung umfasst.

Revendications

1. Procédé de programmation de réservations de res-
sources de services dans un réseau fournissant un
service ayant un domaine d’opérateur (160) et un
domaine Internet (120), comportant les étapes con-
sistant à :

- recevoir (302, 502), au niveau d’un program-
mateur d’agrégation (200) dans le domaine
d’opérateur depuis un d’une pluralité de ser-
veurs d’application ASs (130, 140, 150) dans un
domaine Internet (120), une demande de réser-
vation de ressource indiquant une période tem-
porelle préférée pour la remise d’une service
d’utilisateur de service de diffusion multidiffu-
sion multimédia MBMS dans le réseau ; et
- programmer (304, 506), au niveau du program-
mateur d’agrégation, une réservation de res-
source du service d’utilisateur MBMS demandé
sur la base d’une information statistique relative
aux utilisations ou réservations de ressources
d’un ou plusieurs services disponibles dans le
réseau et la période temporelle préférée pour la
remise du service demandé.

2. Procédé selon la revendication 1, dans lequel le ou
les services comprennent au moins le service de-
mandé.

3. Procédé selon la revendication 1 ou 2, comprenant
en outre de rejeter (514) la demande de réservation
de ressource quand aucune ressource ou des res-
sources insuffisantes sont disponibles pour la pério-
de temporelle préférée.

4. Procédé selon la revendication 1 ou 2, dans lequel
l’étape de programmation comprend en outre de di-
viser (510) a remise du service demandé en deux
ou plus parties sur la période temporelle préférée
quand aucune ressource ou des ressources insuffi-
santes sont disponibles dans au moins une ou plus
sous-périodes de la période temporelle préférée.

5. Procédé selon une quelconque des revendications
1 à 4, dans lequel le procédé comprend en outre une
étape de surveillance d’information relative aux uti-
lisations ou réservations de ressources du ou des
services disponibles dans le réseau.

6. Procédé selon la revendication 5, dans lequel le pro-
cédé comprend en outre l’étape de détermination de
l’information statistique sur la base de l’information
surveillée relative aux utilisations ou réservations de
ressources du ou des services disponibles dans le
réseau.

7. Procédé selon une quelconque des revendications
1 à 6, dans lequel l’information statistique comprend
au moins une information concernant le nombre de
fois typiques que le ou les services disponibles dans
le réseau sont demandés et une information concer-
nant une fréquence moyenne à laquelle le ou les
services disponibles dans le réseau sont demandés.

8. Procédé selon une quelconque des revendications
1 à 7, dans lequel le procédé comprend en outre,
avant l’étape de programmation, de déterminer un
ou plusieurs temps de démarrage possibles pour la
remise du service demandé sur la base de l’informa-
tion statistique et dans lequel l’étape de programma-
tion comprend en outre de démarrer la remise du
service demandé à un du ou des temps de démar-
rage possibles en fonction de la période temporelle
préférée.

9. Procédé selon une quelconque des revendications
1 à 8, dans lequel le procédé comprend en outre,
après l’étape de programmation, l’étape de mise en
oeuvre (306, 512) d’une réservation de ressource
pour le service demandé sur la base de la réservation
de ressource programmée.

10. Procédé selon la revendication 1, dans lequel l’étape
de réception comprend de recevoir une demande de
réservation de ressource de multidiffusion indiquant
une période temporelle préférée pour une remise
par multidiffusion du service MBMS demandé ou de
recevoir une demande de réservation de ressource
de monodiffusion indiquant une période temporelle
préférée pour une remise par monodiffusion du ser-
vice MBMS demandé en fonction du nombre d’abon-
nés recevant le même contenu du service MBMS.
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11. Produit de programme informatique comprenant des
portions de code de programme pour effectuer les
étapes d’une des revendications 1 à 10 quand le
produit de programme informatique est exécuté sur
un système informatique.

12. Programmateur d’agrégation (200) dans un domai-
ne d’opérateur (160) pour programmer des réserva-
tions de ressources de service dans un réseau four-
nissant des services, comprenant :

- un composant de réception (202) pour recevoir
depuis un d’une pluralité de serveurs d’applica-
tion ASs (130, 140, 150) dans un domaine In-
ternet (120), une demande de réservation de
ressource indiquant une période temporelle pré-
férée pour la remise d’une service d’utilisateur
de service de diffusion multidiffusion multimédia
MBMS disponible dans le réseau ; et
- un élément de programmation (204) pour pro-
grammer une réservation de ressource du ser-
vice d’utilisateur MBMS demandé sur la base
d’une information statistique relative aux utilisa-
tions ou réservations de ressources d’un ou plu-
sieurs services disponibles dans le réseau et la
période temporelle préférée pour la remise du
service demandé.

13. Dispositif selon la revendication 12, dans lequel le
composant de programmation (204) est en outre
adapté pour rejeter la demande de réservation de
ressource quand aucune ressource ou des ressour-
ces insuffisantes sont disponibles pour la période
temporelle préférée.

14. Dispositif selon la revendication 12 ou 13, dans le-
quel le dispositif comprend en outre un composant
de mémorisation (210) pour mémoriser l’information
statistique relative aux utilisations ou réservations
de ressource du ou des services disponibles dans
le réseau.

15. Dispositif selon une quelconque des revendications
12 à 14, dans lequel le dispositif comprend en outre
un composant de surveillance pour surveiller une
information relative aux utilisations ou réservations
de ressources du ou des services disponibles dans
le réseau et un composant de mise à jour (208) pour
mettre à jour l’information statistique mémorisée
dans le composant de mémorisation sur la base de
l’information surveillée relative aux utilisations ou ré-
servations de ressources du ou des services dispo-
nibles dans le réseau.

16. Dispositif selon une quelconque des revendications
12 à 15, dans lequel le dispositif comprend en outre
un composant de réservation (206) pour effectuer
une réservation de ressource pour le service deman-

dé sur la base de la réservation de ressource pro-
grammée.
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