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Description

[0001] The present invention refers to the manage-
ment techniques of the transportation of packet data
services in a telecommunication network, in particular,
to a method for managing transport tunnels of packet
data services in a LTE technology telecommunication
network.

[0002] The presentinventionfurtherrefersto anetwork
architecture configured to implement such method.
[0003] There are telecommunications networks of the
professional type that are referred as crucial as regards
the general management of data traffic, in particular, data
service transportation.

[0004] An example of such type of networks is the pro-
fessional telecommunications network TETRA (from the
English acronym, Terrestrial Trunked Radio), i.e., the
dedicated telecommunications network that is used in
the professional field, for example by law enforcement
agencies (police, fire departments, and so on), by hos-
pital entities, first aid facilities, and so on.

[0005] The professional telecommunications network
TETRA, which initially was a circuit mode network, un-
derwent an evolution over the years, and it can be now
implemented also as a packet network, i.e., a so-called
IP network (from the English acronym, Internet Protocol),
i.e., as a Full-IP network infrastructure.

[0006] The professional telecommunications network
TETRA has determined characteristics in order to ensure
determined types of data services (for example, group
calls).

[0007] A limitation of such type of network is related to
the data transmission band capacity available, especially
in view of being able to support, by professional users,
further broad-band data services.

[0008] In such context, many of the current standards
thatare used in the professional telecommunications net-
works are not able to ensure some multimedia data serv-
ices, in particular, they are not able to support the most
evolved data services, such as high-definition multimedia
videos.

[0009] In order to overcome these limitations, it has
been decided to migrate the determined services, also
in the professional field, towards a more evolved tele-
communications network, even if typically commercial,
such as a telecommunications network 4G, i.e., the LTE
technology telecommunications network (from the Eng-
lish acronym, Long Term Evolution).

[0010] Infact, the LTE technology is considered as the
technology that, also in the next years, both on a com-
mercial and a professional viewpoint, will be the most
suitable to meet the required needs.

[0011] As itis known, the LTE technology, compared
to the previous 3G standards (3GPP, from the English
acronym, 3rd Generation Partnership Project), forexam-
ple, UMTS (from the English acronym, Universal Mobile
Telecommunications System), with a circuit mode tech-
nology, is instead a Full-IP packet technology.
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[0012] Furthermore, at the regulations level, the LTE
technology was characterized in a very detailed manner
in terms quality of service.

[0013] In this regard, a concept of quality of service
was defined which allows, depending on the type of data
service required by a user (professional or not profes-
sional), characterizing the packet data processing for the
required service in the most suitable manner.

[0014] This concept was standardized by defining, in
the so-called Evolved Packet System (EPS) the so-called
EPS bearers, i.e., packet data traffictunnels withina LTE-
technology telecommunications network, to which, in
terms of quality of service, determined characteristics are
assigned, applied on both the radio segment and the IP
transportation segment, for one or more packet data
services required by a user. Such transport bearers are
built between each User Equipment (UE, from the Eng-
lish acronym, User Equipment) and the access network
(E-UTRAN, from the English acronym, Evolved UMTS
Terrestrial Radio Access Network) and between the gate-
ways (S-GW or Serving GateWay, P-GW or PDN (Packet
Data Network) GateWay) of the packet data traffic trans-
portation and management network (EPC, from the Eng-
lish acronym Evolved Packet Core).

[0015] However, the definition and set-up of such
transport bearers requires both signaling operations be-
tween the several elements of the architecture involved
in the data traffic management (user terminals, access
network, packet data traffic transportation and manage-
ment network) and operations necessary for the creation
of such bearers. All of this, of course, involves a commit-
ment of the involved network elements especially on a
computational viewpoint.

[0016] Furthermore, each time the operative condi-
tions require it, it is necessary to "destruct" or "pre-empt"
the bearers previously built and to build new ones.
[0017] It shall be apparent that, in the case that many
bearers are open per packet data services of a different
type, among multiple user terminals (UE) and the E-
UTRAN access network, the impact that would be on the
computational performance of the network in having to
pre-empt such bearers and creating new ones will in-
crease as the number of bearers and the number of user
terminals increase.

[0018] Furthermore, there would be a need for pre-
empting also the bearers built between the E-UTRAN
access network and the packet data traffic management
network EPC. Also in this case, the pre-emption and con-
struction of other bearers may involve a high commitment
on a computational viewpoint for the EPC network.
[0019] An increase of the computational load is inevi-
tably aimed to degrade the performance of the packet
data services offered by the network from a quality of
service viewpoint (for example, loss of data packets, de-
lay, delay change, and so on).

Document WO 2008/008990 discloses a method for
managing transport tunnels of packet data services us-
able by a user in a LTE Technology telecommunications
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network.

[0020] Thedrawbacks stated above, which are already
critical for the voice and data services in a LTE-technol-
ogy telecommunications network of the commercial type,
would be still more amplified in the case, to date ongoing,
that a LTE-technology telecommunications network was
used also for professional services.

[0021] In fact, during critical events in which many
roaming professional users could need to use both ad-
vanced data services (for example, high-definition vide-
os) and standard services (for example, a voice service),
the processing operations required for the management
of ahigh number of bearers risk to compromise the quality
of service necessary for the service or the data services
of the network.

[0022] The object of the present invention is to devise
and provide a method for managing transport tunnels of
packet data services in a LTE-technology telecommuni-
cation network that allows at least partially obviating the
drawbacks set forth above with reference to the prior art.
[0023] Such object is achieved by a method for man-
aging transport tunnels of packet data services in accord-
ance with the claim 1.

[0024] It is the object of the present invention also a
network architecture. as defined by the independent
claim 12, implementing such method.

[0025] Further characteristics and advantages of the
method according to the invention will be apparent from
the description set forth below of preferred embodiment
examples, given by way of illustrative, non-limiting ex-
ample, with reference to the appended figures, in which:

- Fig. 1 schematically illustrates, by a block diagram,
from a logic viewpoint, a network architecture ac-
cording to an embodiment of the present invention;

- Fig. 2 schematically illustrates, by a further block di-
agram, on a further logic viewpoint and a protocol
viewpoint, the network architecture of Fig. 1;

- Fig. 3 schematically illustrates, from a logic view-
point, data packets transportable in the network ar-
chitecture of Fig. 1;

- Fig. 4 schematically illustrates, by a block diagram,
a method for managing transport tunnels in accord-
ance with an embodiment of the present invention;

- Fig. 5 illustrates a table representative of the man-
agement of the transport tunnels of packet data serv-
ices in the network architecture of Fig. 1, obtained
by implementing the method for managing transport
tunnels according to an embodiment of the invention,
and

- Fig. 6 illustrates a table representative of an aspect
of the method for managing transport tunnels, ac-
cording to a further embodiment of the invention.

[0026] It is pointed out that, in the figures, the like or
similar elements are indicated by the same numeric
and/or alphanumeric references.

[0027] With particular reference to Fig. 1, a network
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architecture or infrastructure is now described, generally
indicated with the numeral reference 100, in which the
method for managing transport tunnels (bearers) of pack-
et data services according to the present invention can
be implemented.

[0028] The network architecture or infrastructure 100,
herein below also referred to as network architecture, or
simply network, is preferably in LTE (Long Term Evolu-
tion) technology.

[0029] Such network architecture 100 can be config-
ured for use in the commercial field or for use in the pro-
fessional field, or both.

[0030] Itis pointed out that by network in the commer-
cial field is meant the standard telecommunications net-
work used by standard users, while by network in the
professional field is meant a telecommunications net-
work used in the professional field, for example, by law
enforcement agencies (police, fire departments, and so
on), by hospital entities, first aid facilities, and so on.
[0031] The network architecture 100 comprises at
least one user equipment UE 1.

[0032] The user equipment 1 is, for example, a mobile
electronic device, such as, by non-limiting example, a
cell phone, a smartphone, a tablet, a mobile computer
(notebook), a palmtop computer of the PDA (Personal
Digital Assistant) type, and so on.

[0033] The network architecture 100 further comprises
an E-UTRAN (Evolved UMTS Terrestrial Radio Access
Network) access network 2.

[0034] The User Equipment UE 1 is configured to be
operatively connected to the E-UTRAN access network
2.

[0035] In more detail, the user equipment UE 1 is op-
eratively connected to the E-UTRAN access network 2
by an interface of the radio IR LTE-Uu type.

[0036] The E-UTRAN access network 2 comprises at
least one first access network apparatus (eNodeB,
evolved Node B) 3. Such atleast one first access network
apparatus 3, typically a Base Transceiver Station BTS,
integrates all the control functionalities thereof.

[0037] It shall be noticed that the E-UTRAN access
network 2, besides said at least one first access network
apparatus 3, comprises a plurality of access network ap-
paratuses, each being completely similar to said at least
one first access network apparatus 3. In Fig. 1, by way
of non-limiting example, the E-UTRAN access network
2 comprises at least one second access network appa-
ratus (eNodeB) 3'.

[0038] The user equipment UE 1 is configured to be
operatively connected to said at least one first access
network apparatus 3 of the E-UTRAN access network 2.
In addition, the User Equipment UE 1 is also configured
to be operatively connected to any of the access appa-
ratuses of said plurality of access network apparatuses,
for example, to said at least one second access network
apparatus 3'.

[0039] Saidatleastone firstaccess network apparatus
3 and said at least one second access network apparatus
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3’, and generally all the access network apparatuses of
the above-mentioned plurality of access network appa-
ratuses, are mutually operatively connected by a first in-
terface of the logic type 11 for the transportation of the
Control plane C-plane necessary to create the data trans-
port flow (for example, set up messages of the transpor-
tation part), and a second interface of the logic type 12
for the transportation of the User plane U-Plane.

[0040] It shall be noticed that the messages that are
transmitted separately, at the logic level, on the first in-
terface of the logic type |1 and on the second interface
of the logic type 12 could be transmitted, at the physical
level, on the same communication channel (for example,
cable or optical fibre). For example, it is pointed out that
in the standard 3GPP the first interface of the logic type
11 and the second interface of the logic type 12 are part
of a same interface of the logic type X2.

[0041] InFig. 1, between said at least one first access
network apparatus 3 and said at least one second net-
work apparatus 3’, the first interface of the logic type 11
is represented by a hatched line, while the second inter-
face of the physical type 12 is represented with a contin-
uous line.

[0042] The network architecture 100 further comprises
a packet data traffic management network EPC (Evolved
Packet Core) 4 operatively connected to said E-UTRAN
access network 2.

[0043] TheE-UTRAN access network 2 and the packet
data traffic management network EPC 4 are a part of the
so-called Evolved Packet System, EPS.

[0044] In more detail, the packet data traffic manage-
ment network EPC 4 comprises a Mobility Management
Entity MME 5, herein below also simply entity MME 5.
[0045] As illustrated in Fig. 1, the entity MME 5 is op-
eratively connected to said E-UTRAN access network 2,
for example, to said at least one first access network
apparatus 3, by a corresponding first interface of the logic
type 11, S1-MME (also illustrated by a hatched line), used
for the transportation of the Control plane (C-plane).
[0046] The network architecture 100 further comprises
a entity HSS (from the English acronym, Home Subscrib-
er Database) 6, operatively connected to the packet data
traffic management network EPC 4.

[0047] The entity HSS 6 is a server of the operator,
which provides packet data services to the users, com-
prising information regarding the subscriptions of the us-
ers and configured to carry out the functions that are nec-
essary to the management of the packet data services
of the users.

[0048] The entity HSS 6 is operatively connected to
the packet data traffic management network EPC 4 by a
corresponding first interface of the logic type 11 SG3 (also
represented by a hatched line) for the transportation of
the Control plane (C-plane) necessary to the manage-
ment of the information regarding the subscriptions of
the users.

[0049] Referring back to the packet data traffic man-
agement network EPC 4, it further comprises atleast one
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first data traffic management gateway 7, which could typ-
ically carry out router functions.

[0050] Said at least one first data traffic management
gateway 7 is operatively connected to said Mobility Man-
agement Entity MME 5 by a corresponding first interface
of the logic type 11 S11 (also represented by a hatched
line), used for the transportation of the Control plane (C-
plane).

[0051] Furthermore, said at least one first data traffic
management gateway 7 is operatively connected to the
E-UTRAN access network 2, for example, to said at least
one first access network apparatus 3, by a corresponding
second interface of the logic type 12 S1-U (represented
with a continuous line), used for the transportation of the
packet data traffic.

[0052] The interface of the logic type called S1-U is
traceable in the specifications 3GPP TS 36.300 for the
E-UTRAN access network and 3GPP TS 23.401 for the
data traffic management network EPC.

[0053] In the embodiment of Fig. 1, said at least one
first data traffic management gateway 7 is the so-called
S-GW, from the English acronym Serving-GateWay,
configured to the routing of the Control plane (C-plane)
and of the data traffic.

[0054] The network architecture 100 further comprises
at least one packet data service network PDN (Packet
Data Network) 8 configured to provide data services on
demand by a user, by said at least one user equipment
UE 1.

[0055] The packet data service network PDN 8 is the
service network of an operator, for example, a telephone
operator, who provides precisely packet data services,
also advanced, in the commercial field or in the profes-
sional field, or both.

[0056] Asiillustrated also in Fig. 1, the packet data traf-
fic management network EPC 4 is operatively interposed
between the E-UTRAN access network 2 and the packet
data service network PDN 8.

[0057] Referring back again to the packet data traffic
management network 4, it further comprises at least one
second data traffic management gateway 9, also typically
a router.

[0058] Said at least one second data traffic manage-
ment gateway 9 is operatively interposed between said
at least one first data traffic management gateway 7 and
said packet data service network PDN 8.

[0059] Inparticular, said atleast one second data traffic
management gateway 9 is operatively connected to said
at least one first data traffic management gateway 7 by
a corresponding first interface of the logic type |1 and a
corresponding second interface of the logic type 12 (re-
spectively illustrated by a hatched line and a continuous
line), for the transportation of the Control plane (C-plane)
(11) and the packet data traffic (12).

[0060] Also in this case, the interface of the logic type
called S5, of which the first interface of the logic type 11
and the second interface of the logic type 12 are a part,
is detailed in the specifications 3GPP TS 36.300 and
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3GPP TS 23.401.

[0061] Furthermore, said at least one second data traf-
fic management gateway equipment9 is operatively con-
nected to the packet data service network PDN 8 by a
corresponding second interface of the logic type 12 SGi,
for the transportation of data traffic.

[0062] In the embodiment of Fig. 1, said at least one
second data traffic management gateway 9 is the so-
called P-GW, from the English acronym PDN-GateWay,
configured to the routing of the data traffic coming from
the packet data service network PDN 8.

[0063] It is pointed out that the embodiment of Fig. 1
shows a network architecture 100, in which the reference
points for the present invention are the second interface
of the logic type S1-U between said at least one access
network apparatus 3 of the E-UTRAN access network 2
and said at least one first data traffic management gate-
way 7 (S-GW) and the second interface of the logic type
12 between said atleast one first data traffic management
gateway 7 (S-GW) and said at least one second data
traffic management gateway 9 (P-GW), represents a
"non-roaming" network architecture configured to the da-
ta traffic management, the reference template of which
is detailed in the specification 3GPP TS 23.401.

[0064] In accordance with other embodiments, not
shown in the figures, the network architecture 100 may
comprise other and additional interfaces of the logic type
which can be considered as reference points for the
present invention, as long as they allow the network car-
rying out the same actions relative to the packet data
traffic transportation, independently from the fact that
they belong to other network architectures defined in dif-
ferent current or future specifications 3GPP.

[0065] By way of example, the network architecture
100, in accordance with a further embodiment, again de-
fined based on the specification 3GPP TS 23.401, can
be configured to the roaming packet data traffic manage-
ment. In such a case, to the purposes of the present
invention, a reference point is a further interface of the
logic type S8 between said at least one first data traffic
management gateway 7 (S-GW) and said at least one
second data traffic management gateway 9 (P-GW).
[0066] Referring back again to the embodiment of Fig.
1, the packet data traffic management network EPC 4
comprises said at least one first data traffic management
gateway 7 (S-GW) and said at least one second data
traffic management gateway 9 (P-GW), which are mutu-
ally distinct and configured, respectively, to route the
packet data traffic from said at least one second data
traffic management gateway 9 (P-GW) to the E-UTRAN
access network 2, by said at least one first data traffic
management gateway 7 (S-GW), and to route the data
traffic from said packet data service network PDN 8 and
said at least one first data traffic management gateway
7 (S-GW), by said at least one second data traffic man-
agement gateway 9 (P-GW).

[0067] In this regard, said at least one first data traffic
management gateway 7 (S-GW) is configured to the
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management of transport tunnels (bearers) of data serv-
ices in accordance with the management method that is
the object of the present invention, described herein be-
low.

[0068] Furthermore, in the embodiment of Fig. 1, also
said at least one second data traffic gateway 9 (P-GW)
is configured to the management of transport tunnels
(bearers) of data services in accordance with the man-
agement method that is the object of the present inven-
tion, described herein below.

[0069] In a further embodiment (not shown in the fig-
ures), alternative to the one described above, the data
traffic management network EPC 4, especially in the
case that the network to be managed has reduced di-
mensions, may comprise only one functional entity, such
as a data traffic management gateway, for example, said
at least one first data traffic management gateway 7 (or
said at least one second data traffic management gate-
way 9), configured, in hardware or in software, for exam-
ple on the same server, to carry out the functions of both
said at least one first data traffic management gateway
7 S-GW and said at least one second data traffic man-
agement gateway 9 P-GW, described separately above
with reference to the embodiment of Fig. 1.

[0070] Therefore, at a general level, said at least one
first data traffic management gateway 7 (or 9) is opera-
tively interposed between said at least one first access
network apparatus (eNodeB) and said atleast one packet
data service network PDN 8. Said at least one first data
traffic management gateway 7 (or 9) is a functional entity
configured, in hardware and/or in software on an appa-
ratus, to carry out the functions of the gateway S-GW
and the gateway P-GW.

[0071] Also in this embodiment, said at least one first
data traffic management gateway 7 (or 9) is configured
to the management of transport tunnels (bearers) of
packet data services in accordance with the manage-
ment method that is the object of the present invention,
described herein below.

[0072] Furthermore, in this embodiment, said at least
one first data traffic management gateway 7 (or 9) is op-
eratively connected: to the Mobility Management Entity
MME 5 by a corresponding first interface of the logic type
S11 for the transportation of the Control plane (C-plane);
to the E-UTRAN access network 2, in particular, to said
at least one first access apparatus 3 by a corresponding
second interface of the logic type S1-U for the packet
data traffic transportation; to the packet data service net-
work PDN 8 by a corresponding interface of the logic type
SG1 for the packet data traffic transportation.

[0073] Furthermore, in other embodiments, the
number of functional elements of the network architec-
ture 100 can be different according to the intended use
of the network (the commercial or the professional field).
[0074] For example, in the case that the network 100
is intended to the commercial field (an embodiment not
shown in the figures), in which the E-UTRAN access net-
work 2 comprises a plurality of access apparatuses eN-
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odeB, completely similar to said at least one first access
network apparatus 3, the data traffic management net-
work EPC 4 comprises one or more gateways S-GW and
one or more gateways P-GW, as a function of the number
of packet data service networks PDN that require to be
operatively connected to the packet data traffic manage-
ment network EPC 4.

[0075] In accordance with a further embodiment (not
shown in the figures), an access network apparatus eN-
odeB, for example, said at least one first access network
apparatus 3, can be operatively connected to afirst pack-
et data traffic management network EPC configured for
use in the commercial field (network of a marketing op-
erator) and a second packet data traffic management
network EPC configured for use in the professional field
(network of the professional operator).

[0076] In such a case, according to the type of service
required by a user, by said access network apparatus
eNodeB, a routing policy will be provided, by the access
network apparatus, such as to route the request to the
first packet data traffic management network EPC (net-
work of the marketing operator) or the second packet
data traffic management network EPC (network of the
professional operator).

[0077] It is pointed out that the network architecture
100 of the embodiment of Fig. 1 allows the traffic of data
services of the point-to-point type.

[0078] In fact, in the case that a request of service is
accepted, said at least one first data traffic management
gateway 7 (S-GW) is configured to establish transport
tunnels (bearers), i.e., the second interfaces of the logic
type (those that are represented in Fig. by a continuous
line), for each User Equipment UE that required that type
of service. Therefore, the connection between the packet
data traffic management network EPC 4 and each User
Equipment is precisely of the point-to-point type.

[0079] In accordance with a further embodiment, not
shown in the figures, the network architecture is config-
ured to the management of services, allowing establish-
ing corresponding connection, of the multi-cast type.
[0080] In fact, according to this embodiment, the net-
work architecture further comprises a further functional
logic entity, i.e., a further data traffic management gate-
way eMBMS (from the English acronym, evolved Multi-
cast Broadcast Multimedia Service), operatively con-
nected between the packet data service network PDN 8
and the E-UTRAN access network 2.

[0081] In more detail, the further data traffic manage-
ment gateway eMBMS is operatively connected to the
E-UTRAN access network by a corresponding second
interface of the logic type M1, completely similar to the
second interface 12 S1-U of Fig. 1, for the transportation
of the packet data traffic.

[0082] It is pointed out that such second interface of
the logic type M1, defined in the specification 3GPP TS
23.246, is also to be considered as a possible reference
point for the present invention.

[0083] Furthermore, the further data traffic manage-
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ment gateway eMBMS is operatively connected to the
packet data service network PDN by a corresponding
second interface of the logic type, completely similar to
the secondinterface 12 SGiof Fig. 1, for the transportation
of the data traffic.

[0084] Such further data traffic management gateway
eMBMS is configured to receive in a single flow the data
coming from the packet data service network PDN and
to send such data, instead by a plurality of transport tun-
nels, by a single transport tunnel to the access network
E-UTRAN, i.e., to an access apparatus eNodeB which,
in turn, in multi-cast mode, will convey the data corre-
sponding to a predetermined service to all the user equip-
ment UE from which the request of the specific service
has come.

[0085] In this embodiment, in an up-link direction be-
tween each user equipment UE and the packet data traf-
ficmanagement network EPC, atransporttunnel (bearer)
is present for each user equipment, while in the down-
link direction between a further packet data traffic man-
agement network eMBMS and each user equipment UE
asingle transport tunnel (bearer) is present, which is gen-
erated by the further data traffic management gateway
eMBMS, between the same and the access network E-
UTRAN.

[0086] With reference to Fig. 2, the network architec-
ture 100 is illustrated, by a block diagram, both on a fur-
ther logic viewpoint (lower portion of Fig. 2) and on a
protocol viewpoint (upper portion of Fig. 2).

[0087] From the left to the right side, in the scheme of
Fig. 2, there are illustrated, respectively:

- the at least one user equipment UE 1;

- the interface of the radio IR LTE-Uu type between
the at least one user equipment UE and the E-
UTRAN access network 2;

- the at least one first access network apparatus eN-
odeB 3 belonging to the E-UTRAN access network 2;

- the second interface of the logic type 12 S1-U be-
tween said at least one first access network appa-
ratus eNodeB 3 and the packet data traffic manage-
ment network EPC 4;

- said at least one first data traffic management gate-
way 7 (S-GW) belonging to the packet data traffic
management network EPC 4;

- the second interface of the logic type 12 S5 between
said at least one first data traffic management gate-
way 7 (S-GW) and said at least one second data
traffic management gateway 9 (P-GW), also belong-
ing to the data traffic management network EPC 4;

- the at least one second data traffic management
gateway 9 (P-GW) of the data traffic management
network EPC 4;

- thesecond interface of the logic type 12 SGi between
the at least one second data traffic management
gateway 9 (P-GW) and the packet data service net-
work PDN 8;

- the packet data service network PDN 8;
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[0088] As stated above, in the upper portion of Fig. 2,
the network architecture 100 is illustrated from a protocol
viewpoint, i.e., each functional entity, listed above, is il-
lustrated by the corresponding communication protocol
by indicating, at each level of the communication proto-
col, the reference acronym.

[0089] In the lower portion of Fig. 2, the network archi-
tecture 100is illustrated from a logic viewpoint by a further
block diagram.

[0090] In particular, in accordance with Fig. 2, the net-
work architecture 100 is configured to establish:

- an up-link communication channel, indicated with
the reference UPL, between said at least one user
equipment UE 1 and the packet data service network
PDN 8;

- adown-link communication channel, indicated with
the reference DWL, between the packet data service
network PDN 8 and said at least one user equipment
UE 1.

[0091] From a logic viewpoint, in the up-link commu-
nication channel UPL, a transport tunnel (bearer) of pack-
et data traffic in up-link can be defined, comprising:

- afirst part of data traffic transport tunnel b1 between
said at least one user equipment UE 1 and said at
least one access network apparatus eNodeB 3, de-
fined therefore on the interface of the radio IR LTE-
Uu type (in the specification 3GPP TS 23.401, such
part of transport tunnel is defined "radio bearer");

- asecond part of data traffic transport tunnel b2 be-
tween said at least one access network apparatus
eNodeB 3 and said at least one first data traffic man-
agement gateway 7 (S-GW), defined therefore on
the corresponding second interface of the logic type
12 S1-U for the transportation of data traffic (in the
specification 3GPP TS 23.401, such part of transport
tunnel is defined "S1-U bearer");

- athird part of data traffic transport tunnel b3 between
said at least one first data traffic management gate-
way 7 (S-GW) and said at least one second data
traffic management gateway 9 (P-GW), defined
therefore on the corresponding second interface of
the logic type 12 S5 for the transportation of data
traffic (in the specification 3GPP TS 23.401, such
part of transport tunnel is defined "S5/(S8) bearer").

[0092] Inacompletely similar manner, in the down-link
communication channel DWL a down-link packet data
traffic transport tunnel (bearer) can be defined, compris-

ing:

- afirst part of data traffic transport tunnel b3’ between
said at least one second data traffic management
gateway 9 (P-GW) and said at least one first data
traffic management gateway 7 (S-GW), defined
therefore on the corresponding second interface of
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the logic type 12 S5 for the transportation of data
traffic (in the specification 3GPP TS 23.401, such
part of transport tunnel is defined "S5/(S8) bearer");

- asecond part of data traffic transport tunnel b2’ be-
tween said at least one first data traffic management
gateway 7 (S-GW) and said at least one access net-
work apparatus eNodeB 3, defined therefore on the
corresponding second interface of the logic type 12
S1-U for the transportation of data traffic (inthe spec-
ification 3GPP TS 23.401, such part of transport tun-
nel is defined "S1-U bearer");

- a third part of data traffic transport tunnel b1’, be-
tween said at least one access network apparatus
eNodeB 3 and said at least one User Equipment UE
1, therefore defined on the interface of the radio IR
LTE-Uu type (in the specification 3GPP TS 23.401,
such part of transport tunnel is defined "radio bear-
er").

[0093] It shall be noticed that in the lower portion of
Fig. 2 and also in Fig. 3, the protocol stack is illustrated
relating to both the up-link communication channel UPL
and the down-link communication channel DWL.

[0094] It can be noticed that, in the up-link communi-
cation channel UPL, the first part of transport tunnel b1
(radio bearer), the second part of transport tunnel b2 (S1-
U bearer) and the third part of transport tunnel b3 (S5
bearer) are concatenated together.

[0095] The communication protocol used for the data
traffic transportation is GTP, from the English acronym
GPRS Tunneling Protocol.

[0096] It is pointed out that, as stated above, the
present invention refers to the management of packet
data traffic, therefore to the so-called transport tunnels
(bearers) GTP-U (GTP-User plane), as indicated also in
the specification 3GPP TS 29.281, which are necessary
to allow transporting packet data through the functional
entities along the up-link communication channel UPL
and along the down-link communication channel DWL.

[0097] Now referring also to the Figs. 4-6, a method
for managing transport tunnels (bearers) of packet data
services usable by a user in a LTE-technology telecom-
munication network is now described, according to an
embodiment of the present invention.

[0098] It shall be noticed that, in Fig. 4, the method for
managing transport tunnels of packet data services,
herein below by the sake of brevity also management
method, or simply method, is generally indicated with the
numeral reference 400.

[0099] It is pointed out that the LTE-technology tele-
communications network within which the management
method 400 can be used can be, forexample, the network
architecture 100, described above, according to different
embodiments.

[0100] Examples of packet data services exchanged
with the packet data service network PDN 8 can be:

- voice service (for example, Conversational Voice);
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- video service (for example, Conversational Video,
Live Streaming);

- real-time time gaming service (for example, Real
Time Gaming);

- non-real-time time gaming service (for example,
Non-Conversational Video - Buffered Streaming);

- IMS signaling (for example, IMS Signalling);

- services based on TCP (for example, Video in Buff-
ered Streaming TCP based - www., e-mail, chat,
sharing, and so on).

[0101] In accordance with the specification 3GPP TS
23.203, each service is defined by determined charac-
teristics of quality of service (Quality of Service, QoS)
having determined values.

[0102] In more detail, the EPS level quality of service
QoS is defined by an identifier referred to as QCI, from
the acronym QoS (Quality of Service) Class Identifier, of
the standard type.

[0103] To the purposes of the present description, by
the phrase standard identifier QCl is meant each of the
identifiers QCI defined in the specification (standard)
3GPP TS 23.203.

[0104] Each standard identifier QCI is a scalar value
that, as defined according to the regulations, hence to
the specification or standard, may have nine different val-
ues, 1to 9. Each standard identifier QCl is associated to
a set service packet data usable by a user.

[0105] The determined characteristics of quality of
service to be ensured for a set packet data service to
which they are associated are associated to each stand-
ard identifier QCI of a set packet data service.

[0106] The set characteristics of quality of service, for
each packet data service, comprise:

- type of band available upon data transmission or re-
source type (Resource Type), i.e., the indication
whether the data service transport tunnel to be used
for a set packet data service, in terms of propagation
speed of the packet data, can be a guaranteed band
GBR (Guaranteed Bit Rate) or a non-guaranteed
band Non-GBR (Non-Guaranteed Bit Rate);

- maximum delay allowed upon data transmission,
PDB (Packet Delay Budget), for a set packet data
service, expressed for example in milliseconds;

- maximum limit allowed of packet data loss upon data
transmission, PELR (Packet Error Loss Rate), ex-
pressed as a non-dimensional number;

- priority level upon data transmission PRIO (Priority),
i.e., the level of importance (or precedence) upon
data transmission of the set packet data service (to
which a set priority level is associated), expressed
by a scalar value 1 to 9.

[0107] Therefore, in accordance with the specification
3GPP TS 23.203:

- oneormore standard QCl identifiers can have guar-
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anteed band GBR, other standard QClidentifiers can
have non-guaranteed band Non-GBR, assigned ac-
cording to the set packet data service to which they
are associated;

- the standard QCI identifiers can have a maximum
delay allowed upon data transmission PDB (that may
be different or the same one to another), assigned
according to the set service data to which they are
associated;

- the standard QCI identifiers can have a maximum
limit allowed of packet data loss upon data transmis-
sion PELR (that may be different or the same one to
another), assigned according to the set packet data
service to which they are associated;

- eachstandardidentifier QCl may have a correspond-
ing priority level upon data transmission PRIO (dif-
ferentfrom that of the other standard QCl identifiers),
assigned according to the set packet data service to
which it is associated.

[0108] Fromalogicviewpoint, the network architecture
100, for example, the scheduler that is present in each
of the functional entities eNodeB described above, is con-
figured, in hardware and/or in software, to allow, based
on the specification 3GPP TS 23.203, the management
of the data traffic transport tunnels (bearers) in accord-
ance with the value of QCI standard associated to the
packet data service required in the up-link communica-
tion channel UPL from said at least one user equipment
UE 1 to said packet data service network PDN 8 and
delivered in the down-link communication channel DWL
from said packet data service network PDN 8 to said at
least one user equipment UE.

[0109] In fact, a standard QCI identifier is associated
to each data traffic transport tunnel (bearer) of one or
more data services.

[0110] In order to solve the technical problem defined
in the present description, the Applicant noticed the pos-
sibility to aggregate types of different packet data serv-
ices within the same data traffic transport tunnel (bearer),
defining proprietary QCl identifiers representative of spe-
cific aggregated data service transport tunnel (aggregat-
ed QClI identifiers).

[0111] To this aim, it shall be noticed that the technical
specification 3GPP TS 23.203 defines the standard QCI
identifiers (1-9) introduced above, but a plurality of values
(ranging between 128 and 254) is anyhow guaranteed,
which values can be used for the definition of so-called
proprietary QCI identifiers, i.e., operator-specific QCI
identifiers (as setforth in the technical specification 3GPP
TS 29.212).

[0112] This allows both associating standard QCl iden-
tifiers to packet data services, in the case that such pack-
et data services are intended to be transmitted on a pre-
existing network architecture the apparatuses of which
are configured to manage data traffic of packet data serv-
ices only with standard QCI identifiers, and associating
proprietary QCI identifiers to packet data services, in the
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case that such packet data services are intended to be
transmitted on a network architecture the apparatuses
of which are configured to manage the data traffic of pack-
et data services with proprietary QCI identifiers.

[0113] Furthermore, also the possibility is allowed, to
associate standard QCI identifiers to some packet data
services and proprietary QCI identifiers to other packet
data services. In this case, the network architecture on
which such packet data services can be transmitted com-
prises apparatuses configured to manage the data traffic
of packet data services both with standard QCl identifiers
and with proprietary QCI identifiers.

[0114] At a general level, a proprietary QCI identifier
represents the characteristics of quality of service applied
to a transport tunnel (bearer) for the traffic of packet data
services that are mutually aggregated, associated to a
same proprietary QCI identifier.

[0115] To the purposes of the present description, a
proprietary QCI identifier will be indicated herein below
also by the phrase aggregated QCI identifier.

[0116] In more detail, in the aggregated (proprietary)
QCl identifier, each set characteristic of quality of service
to be ensured for the aggregated packet data services
corresponds to the set characteristic of quality of service
selected among those individually defined in the standard
QCI identifiers for the packet data services which are
now aggregated.

[0117] The selection (hence, generally, aggregation)
mode will be described in detail herein below with par-
ticular reference to the method 400 in accordance with
the present invention.

[0118] Itis pointed out that the aggregation mode and
the definition of proprietary QCI identifiers proposed al-
lows however to be in any case compliant to the specifi-
cation TS 23.203 and to be in line, therefore not in op-
position, with the values defined for the standard QCI
identifiers, so as to allow, as stated above, to be able to
transmit the aggregated data services also on network
architectures configured to manage the traffic of packet
data services with standard and/or proprietary QCI iden-
tifiers.

[0119] Referring back to the method 400 of Fig. 4, with
reference also to the Fig. 5, the method 400 comprises
a symbolic step of starting ST.

[0120] The method 400 further comprises an step of
identifying 401 a first packet data service 51 defined by
a set first characteristic of quality of service 52 having a
set first value 53.

[0121] The first packet data service 51 can be, for ex-
ample, a telephone voice service; the set first character-
istic 52 of the first packet data service 51 can be, for
example, the type of data transmission band; the set first
value 53 of the set first characteristic 52 of the first packet
data service 51 can be, for example, in the case of the
telephone voice service, guaranteed data transmission
band GBR (Fig. 5).

[0122] The first packet data service 51 is further de-
fined by at least one set second characteristic of quality
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of service 54 having a corresponding second value 55.
[0123] The set second characteristic of quality of serv-
ice 54 of the first packet data service 51 can be, in the
embodiment of Figs. 4 and 5, the maximum delay allowed
upon data transmission PDB.

[0124] In other embodiments, the set second charac-
teristic of quality of service 54 of the first packet data
service 51 can be the maximum limit allowed of packet
data loss upon data transmission PELR or the priority
level upon data transmission PRIO.

[0125] Referring back to the Fig. 5, the corresponding
second value 55 of the set second characteristic of quality
of service 54 is, for example, 100 ms (Fig. 5).

[0126] Referring back again to Fig. 4, the method 400
further comprises a step of identifying 402 at least one
second packet data service 61 defined by a set further
first characteristic of quality of service 62 having a cor-
responding further first value 63.

[0127] The second packet data service 61 can be, for
example, a real-time interactive service; the set further
first characteristic of quality of service 62 of the second
data service 61 can be, for example, the type of data
transmission band (Fig. 5).

[0128] In accordance with the embodiment of Fig. 5,
the further first value 63 of the further first characteristic
of quality of service 62 of the second packet data service
61 is equaltothe setfirst value 53 of the first characteristic
of quality of service 52 of the first packet data service 61.
[0129] Such at least one second packet data service
61 is defined by at least one further set second charac-
teristic of quality of service 64 having a corresponding
further second value 65.

[0130] Said at least one further set second character-
istic of quality of service 64 of the second packet data
service 61 is, in the embodiment of Figs. 4 and 5, the
maximum delay allowed upon data transmission PDB
(Fig. 5).

[0131] In other embodiments, said at least one further
set second characteristic of quality of service 64 of the
second packet data service 61 can be the maximum limit
allowed of packet data loss upon data transmission PELR
or the priority level upon data transmission PRIO.
[0132] The further second value 65 of said at least one
further set second characteristic of quality of service 64
of said at least one second packet data service 61 is
different from the set second value 55 of said second
characteristic of quality of service 52 of the first packet
data service 51.

[0133] Forexample,inthe case thatthe second packet
data service 61 is a real-time interactive service, the fur-
ther second value 65 of said at least one set second
characteristic of quality of service 64 is 50 ms (Fig. 5).
[0134] With reference again to Fig. 4, the method 400
further comprises a step of defining 403 an aggregate of
packet data services 500, herein below also aggregate
of data service or simply aggregate, comprising the first
packet data service 51 and said atleast one second pack-
et data service 61.
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[0135] Such aggregate of packet data services will be
described herein below.

[0136] Next, the method 400 comprises a step of as-
sociating 404 the aggregate of packet data services 500
with a transport tunnel (bearer) of packet data services.
Examples of transport tunnels of packet data service
(EPS bearers b1-b3, b1’-b3’) have been defined above
with particular reference to Fig. 2.

[0137] The method 400 further comprises a step of de-
fining 405 an aggregated QCl identifier representative of
the transport tunnel associated to the aggregate of pack-
et data services 500.

[0138] Asdefined above, the aggregated QCl identifier
is the proprietary QCI identifier defined by the Applicant,
as allowed by the standard 3GPP, which defines only the
so-called standard QCI identifiers.

[0139] A possible value of the aggregated QCI identi-
fier for the aggregate of packet data services 500 is, for
example, 174.

[0140] Referring back to the step of defining 403 an
aggregate of packet data services 500, it is pointed out
that the aggregate of packet data services 500 is defined
by a first aggregated characteristic of quality of service
501 having a corresponding first aggregated value 502
and at least one second aggregated characteristic of
quality of service 503 having a corresponding second
aggregated value 504.

[0141] The first aggregated value 502 of the first ag-
gregated characteristic of quality of service 501 of the
aggregate of packet data services 500 is the first value
53 of the first characteristic of quality of service 52 of the
first packet data service 51.

[0142] The second aggregated value 503 of said at
least one second aggregated characteristic of quality of
service 504 of the aggregate of packet data services 500,
between the second value 55 of said set second charac-
teristic of quality of service 54 of the first packet data
service 51 and the further second value 65 of said atleast
one further second characteristic of quality of service 64
of said at least one second packet data service 61, is
advantageously the one that s suitable to ensure the use
of both the first packet data service 51 and said at least
one second packet data service 61 both when the first
packetdata service 51 and said atleast one second pack-
et data service 61 are transmitted within the aggregate
of packet data services 500 and when the first packet
data service 51 and said at least one second packet data
service 61 are transmitted individually within a corre-
sponding transport tunnel having a corresponding iden-
tifier QCI of the standard type.

[0143] In other terms, the selection between the sec-
ond value 55 of said set second characteristic of quality
of service 54 of the first data service 51 and the further
second value 65 of said at least one further second char-
acteristic of quality of service 64 of said at least one sec-
ond packet data service 61 is aimed to select the one
that is suitable to ensure, on one hand, the use of both
the first packet data service 51 and of said at least one
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second packet data service 61 when the first packet data
service 51 and said at least one second packet data serv-
ice 61 are transmitted within the aggregate of packet data
services 500 and, on the other hand, without penalizing,
maintaining the characteristics, the single packet data
services, as the first packet data service 51 and said at
least one second packet data service 61, when transmit-
ted individually, as defined by the standard, i.e., each
within a corresponding transport tunnel (bearer) having
a corresponding identifier QCI of the standard type, i.e.,
defined in the specification 3GPP TS 23.203.

[0144] Such selection depends of course on the type
of aggregated packet data services and of the compared
characteristic of quality of service in order to operate the
selection.

[0145] In some cases, the selection may fall on the
single value of the compared technical characteristic that
is equal for all the packet data services to be aggregated.
For example, if the compared technical characteristic is
the type of data transmission band, packet data services
that are all in guaranteed band GBR or all in non-guar-
anteed band Non-GBR are mutually aggregated.
[0146] Inothercases, the selection may fall on the low-
est value of the compared technical characteristic on the
packet data services to be aggregated. For example, if
the compared technical characteristic is the maximum
delay allowed upon data transmission, then the selection
falls on the lowest value.

[0147] In still other cases, the selection may fall on the
highest value of the compared technical characteristic
on the packet data services to be aggregated. For exam-
ple, if the compared technical characteristic is the max-
imum delay allowed upon data transmission PDB, the
maximum limit allowed of packet data loss upon data
transmission PELR, or the priority level upon data trans-
mission PRIO (the importance level), then the selection
may fall on the lowest value, except for some cases.
[0148] Infact, in still other cases, the selection may fall
on the lowest value of the compared technical charac-
teristic on the packet data services to be aggregated, in
the case that the latter is the priority level upon data trans-
mission PRIO. In fact, in the case that a penalization of
an aggregate of packet data services (or single packet
data services with standard QCI) with a higher impor-
tance (for example relating to packet data services of the
voice type) is not desired, a possible and further aggre-
gate of packet data services could be defined with an
aggregated characteristic of quality of data service, such
as the priority level upon data transmission, having a val-
ue corresponding to the highest or any other value dif-
ferent from the lowest among the values of compared
technical characteristics.

[0149] This allows respecting a determined hierarchic
order among aggregates of packet data services and sin-
gle packet data services with standard QCI identifier,
such as not to penalize the most important packet data
services.

[0150] Suchaspectwill be reaffirmed herein below with
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particular reference to a further aggregate of packet data
services, indicated with the numeral reference 600, ob-
tainable with the method 400 in accordance with the em-
bodiment of Figs. 4 and 5.

[0151] Referring back to Fig. 5, the first aggregated
characteristic of quality of service 501 is the type of band
available upon data transmission (GBR, Non-GBR); the
corresponding first aggregated value 502 of the first ag-
gregated characteristic of quality of service 501 is, for
example, available guaranteed data transmission band
(GBR); said at least one second aggregated character-
istic of quality of service 503 is the maximum delay al-
lowed upon data transmission PDB and the correspond-
ing second aggregated value 504 of said at least one
second aggregated characteristic of quality of service
503 is 50 ms.

[0152] It shall be noticed that, in this embodiment, the
selection in order to determine said at least one second
aggregated characteristic of quality of service 503 (max-
imum delay allowed upon data transmission PDB) has
fallen on the lowest among the compared values.

[0153] The method 400 comprises a symbolic step
ending ED.
[0154] Inaccordance with an embodiment of the meth-

od 400, the first packet data service 51 is defined by at
least one third characteristic of quality of service 56 hav-
ing a corresponding third value 57.

[0155] With reference to Fig. 5, the third characteristic
of quality of service 56 is, in an embodiment, the maxi-
mum limit allowed of packet data loss upon data trans-
mission PELR.

[0156] In accordance with a further embodiment, the
third characteristic of quality of service 56 can be the
priority level upon data transmission PRIO.

[0157] The corresponding third value 57 of the third
characteristic of quality of service 56 of the first packet
data service, in the case that such third characteristic is
the maximum limit allowed of packet data loss upon data
transmission PELR, is, for example, 10-2.

[0158] Inaccordance again with this embodiment, said
at least one second data service 61 is defined by at least
one further third characteristic of quality of service 66
having a corresponding further third value 67.

[0159] With reference to Fig. 5, the at least one further
third characteristic of quality of service 66 is the maximum
limit allowed of packet data loss upon data transmission
PELR; the corresponding third value 67 of said at least
one third characteristic of quality of service 505is 10-3ms.
[0160] The aggregate of packet data services 500 is
further defined by a third aggregated characteristic of
quality of service 505 having a corresponding third ag-
gregated value 506.

[0161] The third aggregated value 506 of said at least
one third aggregated characteristic of quality of service
505 of the aggregate of packet data services 500, be-
tween the third value 57 of said determined second char-
acteristic of quality of service 56 of the first packet data
service 51 and the further third value 67 of said at least
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one further third characteristic of quality of service 66 of
said at least one second packet data service 61, is ad-
vantageously the one that is suitable to ensure the use
of both the first packet data service 51 and of said at least
one second packet data service 61 both when the first
packet data service 51 and said atleast one second pack-
et data service 61 are transmitted within the aggregate
of packet data services 500 and when the first packet
data service 51 and said at least one second packet data
service 61 are transmitted individually within a corre-
sponding transport tunnel (bearer) having a correspond-
ing identifier QCI of the standard type.

[0162] In other terms, also in this embodiment, the se-
lection in the step of defining the aggregate of packet
data services 500 is aimed to select the value suitable
to ensure, on one hand, the use of both the first packet
data service 51 and of said at least one second packet
data service 61 when the first packet data service 51 and
said atleast one second packet data service 61 are trans-
mitted within the aggregate of packet data services 500
and, on the other hand, without penalizing, preserving
the characteristics thereof, the single packet data serv-
ices, as the first packet data service 51 and said at least
one second packet data service 61, when transmitted
individually, as defined by the standard, i.e., each within
a corresponding transport tunnel (bearer) having a cor-
responding QCI identifier of the standard type, i.e., de-
fined in the specification 3GPP TS 23.203.

[0163] With reference to Fig. 5, the third aggregated
characteristic of quality of service 505 is the maximum
limit allowed of packet data loss upon data transmission
PELR; the corresponding third aggregated value 506 of
the third aggregated characteristic of quality of service
505 is 10-3.

[0164] It shall be noticed that, in this embodiment, the
selection in order to determine said at least one third
aggregated characteristic of quality of service 505 (max-
imum limit allowed of packet data loss upon data trans-
mission PELR) has fallen on the lowest among the com-
pared values.

[0165] The method 400 ends with a step of ending ED.
[0166] In accordance with another embodiment, the
first packet data service 51 is defined by at least one
fourth characteristic of quality of service 58 having a cor-
responding fourth value 59.

[0167] With reference to Fig. 5, said at least one fourth
characteristic of quality of service 58 of the first packet
dataservice 51isthe priority level upon data transmission
PRIO. The corresponding fourth value 59 of said at least
one fourth characteristic of quality of service 58 of the
first packet data service 51 is the scalar value 2.

[0168] It shall be noticed that, in accordance with the
specification 3GPP TS 23.203, the scalar value repre-
sentative of the priority level upon data transmission
PRIO is inversely proportional to the priority level upon
data transmission PRIO of the packet data service to
which that scalar value is assigned.

[0169] In other terms, with reference to the figure, the
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packet data service to which a scalar value 9 is associ-
ated of priority level upon data transmission PRIO is the
packet data service with the lowest priority, while the
packet data service to which a scalar value 1 is associ-
ated of priority level upon data transmission PRIO is the
packet data service with the highest priority.

[0170] Referring back to the embodiment, said at least
one second packet data service 61 is defined by at least
one further fourth characteristic of quality of service 68
having a corresponding further fourth value 69.

[0171] Withreference tothe embodimentof Fig. 5, said
atleast one further fourth characteristic of quality of serv-
ice 68 is, in this embodiment, the priority level upon data
transmission PRIO.

[0172] The corresponding further fourth value 69 of
said at least one further fourth characteristic of quality of
service 68 of the second packet data service 61 is the
scalar value 3.

[0173] The aggregate of packet data services 500 is
defined by a fourth aggregated characteristic of quality
of service 507 having a corresponding fourth aggregated
value 508.

[0174] The fourth aggregated value 508 of said at least
one fourth aggregated characteristic of quality of service
507 of the aggregate of packet data services 500, be-
tween the fourth value 59 of the fourth characteristic of
quality of service 58 of the first packet data service 51
and the further fourth value 69 of the further fourth char-
acteristic of quality of service 68 of said at least one sec-
ond packet data service 61, is advantageously the one
that is suitable to ensure the use of both the first packet
data service 51 and of said at least one second packet
data service 61 both when the first packet data service
51 and said at least one second packet data service 61
are transmitted within the aggregate of packet data serv-
ices 500 and when the first data service 51 and said at
least one second data service 61 are transmitted individ-
ually within a corresponding transport tunnel (bearer)
having a corresponding QCI identifier of the standard
type.

[0175] In other terms, also in this embodiment, the se-
lection in the step of defining the aggregate of packet
data services 500 is aimed to select the value suitable
to ensure, on one hand, the use of both the first packet
data service 51 and of said at least one second packet
data service 61 when the first packet data service 51 and
said atleastone second packet dataservice 61 are trans-
mitted within the aggregate of packet data services 500
and, on the other hand, without penalizing, preserving
the characteristics thereof, the single packet data serv-
ices, as the first packet data service 51 and said at least
one second packet data service 61, when transmitted
individually, as defined by the standard, i.e., each within
a corresponding transport tunnel (bearer) having a cor-
responding QCI identifier of the standard type, i.e., de-
fined in the specification 3GPP TS 23.203.

[0176] With reference still to Fig. 5, the fourth aggre-
gated characteristic of quality of service 507 is the priority
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level upon data transmission PRIO; the corresponding
fourth aggregated value 508 of the fourth aggregated
characteristic of quality of service 507 is 2.

[0177] It shall be noticed that, in this embodiment, the
selection in order to determine said at least one fourth
aggregated characteristic of quality of service 507 (pri-
ority level upon data transmission PRIO) has fallen on
the lowest among the compared values.

[0178] Inaccordance with a further embodiment, illus-
trated also in Fig. 4 with hatched lines, the method 400
further comprises a step of identifying 406 of at least one
third packet data service 71 defined by a further first char-
acteristic of quality of service 72 having a corresponding
furtherfirst value 73, said further first value 73 being equal
to the determined first value 53 of the first characteristic
of quality of service 52 of the first packet data service 51.
[0179] With reference to Fig. 5, said at least one third
packet data service 71 is a Live Streaming video service.
[0180] The further first characteristic of quality of serv-
ice 72 of said at least one third packet data service 71 is
the type of band available upon data transmission.
[0181] The furtherfirst value 73 of the further first char-
acteristic of quality of service 72 of said at least one third
packet data service 71 is available guaranteed data
transmission band GBR.

[0182] The atleast one third packet data service 71 is
defined by at least one further second characteristic of
quality of service 74 having a corresponding further sec-
ond value 75, the further second value 75 of said at least
one further second characteristic of quality of service 74
of said atleast one third packet data service 71 is different
from at least one of the second value 55 of said second
characteristic of quality of service 54 of the first packet
data service 51 and the further second value 65 of said
at least one further second characteristic of quality of
service 64 of said at least one second packet data service
61.

[0183] It shall be noticed that also the at least one third
packet data service 71 is defined by at least one further
third characteristic of quality of service 76 and by at least
one further fourth characteristic of quality of service 78
(Fig. 5). Examples of such characteristics of quality of
service will be described herein below.

[0184] With reference to Fig. 5, if the maximum delay
allowed upon data transmission PDB is considered as
said at least one further second characteristic of quality
of service 74 of the third packet data service 71, its cor-
responding second value 75 is 150 ms, different from
both the corresponding second value 55 of the second
characteristic of quality of service 54 of the first packet
data service 51, i.e., 100 ms, and the corresponding sec-
ond value 65 of the second characteristic of quality of
service 64 of the second packet data service 61, i.e., 50
ms.

[0185] The method 400 further comprises a step of as-
sociating 407, to the aggregate of packet data services
500 of the first packet data service 51 and of said at least
one second packet data service 61, said at least one third
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packet data service 71.

[0186] The firstaggregated value 502 of said first char-
acteristic of quality of service 501 of the aggregate of
packet data services 500 is the first value 53 of the first
characteristic of quality of service 52 of the first packet
data service 51 (i.e., GBR).

[0187] The second aggregated value 504 of said at
least one second aggregated characteristic 503, be-
tween the second value 55 of the second characteristic
of quality of service 54 of the first packet data service 51
(i.e., 100 ms), the further second value 65 of the further
second characteristic of quality of service 64 of said at
least one second packet data service 61 (i.e., 50 ms) and
the further second value 75 of the further second char-
acteristic of quality of service 74 of the third packet data
service 71 (i.e., 150 ms), is advantageously the one that
is suitable to ensure the use of the first packet data serv-
ice 51, of said at least one second packet data service
61 and of said at least one third packet data service 71,
both when the first packet data service 51, said at least
one second packet data service 61 and said at least one
third packet data service 71 are transmitted within the
aggregate of packet data services 500, and when the
first packet data service 51, said at least one second
packet data service 61 and said at least one third packet
data service 71 are transmitted individually within a cor-
responding transport tunnel (bearer) having a corre-
sponding QCI identifier of the standard type.

[0188] In other terms, the selection in the step of de-
fining the aggregate of packet data services 500 is aimed
to select the value suitable to ensure, on one hand, the
use of the first packet data service 51, of said at least
one second packet data service 61 and of said at least
one third packet data service 71 when the first packet
data service 51, said at least one second packet data
service 61 and said at least one third packet data service
71 are transmitted within the aggregate of packet data
services 500 and, on the other hand, without penalizing,
preserving the characteristics thereof, the single packet
data services, as the first packet data service 51, said at
least one second packet data service 61 and said at least
one third packet data service 71 when transmitted indi-
vidually, as defined by the standard, i.e., each within a
corresponding transport tunnel (bearer) having a corre-
sponding QCl identifier of the standard type, i.e., defined
in the specification 3GPP TS 23.203.

[0189] In an embodiment, the first characteristic of
quality of service 52 of the first packet data service 51,
the further first characteristic of quality of service 62 of
said at least one second packet data service 61 and the
further first characteristic of quality of service 72 of said
at least one third packet data service 71 are the type of
band available upon data transmission.

[0190] In the embodiment of Fig. 5, such type of band
available upon data transmission, for the first packet data
service 51, said at least one second packet data service
61 and said at least one third packet data service 71, is
guaranteed (GBR).
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[0191] The selection of the first aggregated value 502
of said first characteristic of quality of service 501 of the
aggregate of packet data services 500 has therefore fall-
en on a type of available guaranteed data transmission
band (GBR).

[0192] Furthermore, in this embodiment, it is reaf-
firmed that the second characteristic of quality of service
54 of the first packet data service 51, the further second
characteristic of quality of service 64 of said at least one
second data service 61 and the further second charac-
teristic of quality of service 74 of said at least one third
packet data service 71 are the maximum delay allowed
upon data transmission PDB for the data service to which
it is assigned.

[0193] It shall be noticed that, in this embodiment, the
selection of the second aggregated value 504 of said at
least one second aggregated characteristic of quality of
service 503 (maximum delay allowed upon data trans-
mission PDB) has fallen on the lowest among the com-
pared values (50ms).

[0194] In addition, again in the same embodiment, it is
reaffirmed that the third characteristic of quality of service
56 of the first data service 51, the further third character-
istic of quality of service 66 of said at least one second
dataservice 61 and the further third characteristic of qual-
ity of service 76 of said at least one third data service 71
are the maximum limit allowed of packet data loss upon
data transmission PELR allowed for the data service to
which it is assigned.

[0195] It shall be noticed that in this embodiment, the
selection of the third aggregated value 506 of said at least
one third aggregated characteristic of quality of service
505 (maximum limit allowed of packet data loss upon
data transmission PELR), carried out according to the
same criterion indicated for the selection of the second
aggregated value 504 of said at least one second aggre-
gated characteristic of quality of service 503 (not repeat-
ed herein by the sake of brevity), has fallen on the lowest
among the compared values (10-3).

[0196] Still, again in the same embodiment, the fourth
characteristic of quality of service 58 of the first data serv-
ice 51, the further fourth characteristic of quality of service
68 of said at least one second data service 61 and the
further fourth characteristic of quality of service 78 of said
at least one third packet data service 71 are the priority
level upon data transmission PRIO of the data service to
which it is assigned.

[0197] It shall be noticed that, in this embodiment, the
selection of the fourth aggregated value 508 of said at
least one fourth aggregated characteristic of quality of
service 507 (priority level upon data transmission PRIO),
carried out according to the same criterion indicated for
the selection of the second aggregated value 504 of said
at least one second aggregated characteristic of quality
of service 503 (not repeated herein by the sake of brev-
ity), has fallen on the lowest among the compared values
(2).

[0198] Itis pointed out that the embodiment of Fig. 5,
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besides the aggregate of packet data services 500, illus-
trates other aggregates of packet data services, obtain-
able with the management method 400 described above.
[0199] In more detail, in Fig. 5, it is noticed that, in ac-
cordance with the management method 400 of the
present invention, it has been possible to aggregate, be-
sides the first three packet data services, corresponding
to the standard QCI identifiers of value 1, 2 and 3, re-
spectively, (aggregate of packet data services 500), the
further packet data services corresponding, respectively,
to the standard QCI identifiers 6, 8 and 9 in a further
aggregate of packet data services indicated with the nu-
meral reference 600.

[0200] Therefore, all the steps of the method 400 indi-
cated above to obtain the aggregate of packet data serv-
ices 500 can be repeated also for the definition of the
further aggregate of packet data services 600.

[0201] With reference to Fig. 5, in the aggregate of
packet data services 600, the first packet data service
can be considered as the one with the assigned standard
QCl identifier of value 6; said at least one second packet
data service can be considered as the one with the as-
signed standard QCI identifier of value 8; said at least
one third packet data service can be considered as the
one with the assigned QCI identifier of value 9.

[0202] Each of these services of the type packet data
are defined by a first characteristic of quality of service
(for example, the type of band available upon data trans-
mission), a second characteristic of quality of service (for
example, the maximum delay allowed upon data trans-
mission PDB), a third characteristic of quality of service
(for example, the maximum limit allowed of packet data
loss upon data transmission PELR), a fourth character-
istic of quality of service (for example, the priority level
upon data transmission PRIO).

[0203] In accordance with the embodiment of Fig. 5,
such packet data services are of the Video/TCP based
type and have in common the same value of type of band
available upon data transmission (non-guaranteed, Non-
GBR), the same maximum delay allowed upon data
transmission PDB (300ms), the same maximum limit al-
lowed of packet data loss upon data transmission PELR
(1076).

[0204] Therefore, by applying the same selection cri-
terion already defined above, the further aggregate of
packet data services 600 is defined by: a first aggregated
characteristic of quality of service 601 having a first ag-
gregated value 602, corresponding to the type of non-
guaranteed band available upon data transmission Non-
GBR; a second aggregated characteristic of quality of
service 603 having a second aggregated value 604, cor-
responding to PDB = 300ms; a third aggregated charac-
teristic of quality of service 605 having a third aggregated
value 606, corresponding to PELR = 10-6.

[0205] The further aggregate of packet data services
600 is further defined by a fourth aggregated character-
istic of quality of service 607 having a fourth aggregated
value 608, corresponding to PRIO = 9.
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[0206] It shall be noticed that, in this embodiment, the
selection of the fourth aggregated value 608 of said at
least one fourth aggregated characteristic of quality of
service 607 (maximum limit allowed of packet data loss
upon data transmission PELR), carried out according to
the same criterion indicated for the definition of the ag-
gregate of packet data services 500 (not repeated herein
by the sake of brevity), has fallen on the highest among
the compared values (9).

[0207] Such selection allows advantageously assign-
ing to the further aggregate of packet data services 600
a priority level such as to allow, on one hand, the use of
the above-mentioned packet data services both when
transmitted in the further aggregate of packet data serv-
ices 600 and, on the other hand, without penalizing the
same data services when transmitted individually with an
assigned QCI identifier of the standard type or another
aggregate of packet data services (for example, the ag-
gregate of packet data services 500), with an assigned
aggregated QCI identifier, having a aggregated charac-
teristic of quality of service of a lower value, in the case
of the priority level upon data transmission PRIO, com-
pared to the corresponding aggregated characteristic (for
example the fourth one, as indicated above) of the further
aggregate of packet data services 600.

[0208] In other terms, such selection allows not penal-
izing packet data services not being part of the further
aggregate of packet data services 600 to which ensure
a scheduling priority is desired to be ensured, favoring
the performance characteristics thereof, that is anyhow
higher than the one of the further aggregate of packet
data services 600.

[0209] It shall be noticed that what has been indicated
for the further aggregate of packet data services 600 can
be applied also in the definition of the aggregate of packet
data services 500.

[0210] Referring back to the embodiment of Fig. 5, it
shall be noticed that, on the contrary, it has been pre-
ferred to not aggregated two or more of the data services
corresponding, respectively, to the standard QCI identi-
fiers of value 4, 5 and 7 that, therefore, remain represent-
ed and defined individually.

[0211] This is due to the fact that the aggregation in
accordance with the management method 400 would
have imposed to some packet data services character-
istics of quality of service that would not have allowed
being compliant with the specifications required by the
standard TS 23.203 for that type of packet data service.
[0212] In this regard, an aggregated QCI identifier is
defined also for the further aggregate of packet data serv-
ices 600, as for the aggregate of packet data services
500. The other data services, which are not aggregated
with any other data service, will maintain the standard
QCl identifier.

[0213] A possible value of the aggregated QCI identi-
fier for the further aggregate of packet data services 600
is, for example, 136.

[0214] The possible value of the aggregated QCl iden-
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tifier for the aggregate of packet data services 500 is,
instead, as defined above, for example, 174.

[0215] Therefore, by the management method 400 of
the present invention, it was possible to decrease the
number of data service transport tunnels (bearers) (in
the described example, from 9 to 5).

[0216] Itshallbe noticed thatin the last row of the table
illustrated in Fig. 5, the five ones among the aggregates
of packet data services (EPS bearers)/single EPS bear-
ers (not aggregated) are indicated, defined with the man-
agement method 400 of the present invention, each in-
dicated with the corresponding characteristics of quality
of service.

[0217] With reference also generally to the method for
managing transport tunnels of data service, it shall be
noticed that, as illustrated in the figures 1 and 2, when a
quality of service level is defined (aggregate of packet
data services with aggregated QCl identifiers), such def-
inition applies within the LTE-technology network archi-
tecture, i.e., on the uplink communication channel UPL
between said at least one user equipment UE 1 and said
packet data traffic management network EPC 4 and on
the downlink communication channel DWL from said
packet data traffic management network EPC 4 and said
at least one user equipment UE 1.

[0218] However, the improvements of the manage-
ment of the data traffic made at the level of quality of
service for the aggregated transportation as described
above, do not have any impact upon forwarding the pack-
et data at the level of the transportation network IP. In
fact, unless specifically defined, the transportation of
packet data on the transportation networks IP occurs in
the best-effort mode for all the requests of all users, in-
dependently from the defined and/or assigned quality of
service.

[0219] In order to obviate this drawback, the Applicant
proposed, in addition to the aggregation of the transport
tunnels (bearers), as described above, so as to decrease
the number thereof, the mapping of each aggregate of
packet data services with a numeral value representative
of the priority level of such aggregate of packet data serv-
ices at the level of the transportation network IP.

[0220] Therefore, a mapping (i.e., routing) rule was de-
fined between the quality of the service QoS defined at
the LTE level (aggregated QCI identifiers and standard,
i.e., notaggregated QCl identifiers,) and a quality of serv-
ice at the level of the transportation network IP.

[0221] For the definition of such mapping rule, refer-
ence can be made to the so-called architecture of Differ-
entiated Services, usually used for the network architec-
tures at the IP level on a large scale, as defined in the
publication IETF RFC 4594 (Internet Engineering Task
Force Request For Comments 4594).

[0222] This type of architecture allows the association
or mapping (so-called coloration) of a IP data packet with
a predetermined scalar numeral value (color) as a func-
tion of which a corresponding service class is identified.
[0223] By service class is meant a type of packet data
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services that, in terms of quality of service, at the level
of IP transportation network, need to undergo to the same
processing.

[0224] Forexample, packetsthatare mapped (orcolor-
ed) in the same manner refer to a same type of packet
data service (for example, voice) and, during the trans-
portation on the IP level transportation network, each net-
work node, based on the numerical value (coloration)
associated to the packet, is capable of defining the IP-
level priority to be associated to such data packet.
[0225] Therefore, the mapping or coloration is set on
both the apparatuses of the network architecture 100 in
LTE technology and on all the apparatuses of the | P
transportation network, which entities are used for the
routing of the data packets, i.e., the apparatuses of the
so-called transportation clouds based on the IP (IP-
based) transportation, not shown in the figures.

[0226] The mapping or coloration (to be inserted in the
"traffic service" field of the heading of the packet IP) de-
fines a differentiation at the service level, which allows
managing the priority routing of the data traffic also in the
case of a network congestion.

[0227] In fact, the only scheduling priorities defined on
the LTE technology network architecture, without the ad-
dition of the mapping or coloration defined above at the
IP level, would not be of help in the case of network con-
gestion problems. In this regard, if such a transportation
mechanism (mapping or coloration at the IP level) would
not be able to be added, the IP transportation network
would be dimensioned with a so high capacity to ensure
the maximum available band required by all the service
types.

[0228] Therefore, in an embodiment, the method for
managing transport tunnels according to the invention,
comprises both the aggregation of packet data services
within the transport tunnel (QCI identifier) and the em-
bedding of such transport tunnel (routing, mapping or
coloration atthe IP level)ina IP packetthat can be routed,
by the network nodes of the IP transportation network,
as a function of a IP-level priority decided based on a
service class.

[0229] Basedonwhathasbeenstated above, referring
now to Fig. 4, in accordance with an embodiment (shown
in hatched lines), the method 400 further comprises a
step of associating 408 to each data service a corre-
sponding numeral value DSCP (Differentiated Services
Code Point) representative of the priority level of such
data service upon data transmission at the IP transpor-
tation network level.

[0230] Itshall be noticed thatin the embodiment of Fig.
5, a corresponding numeral value DSCP D1, forexample
EF, is associated to the first packet data service 51. A
corresponding numeral value DSCP D2, for example
AF4X, is associated to said at least one second packet
data service 61. A corresponding numeral value D3, for
example CS4, is associated to said at least one third
packet data service 71

[0231] The method 400 then ends with a step of ending
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E.

[0232] Furthermore, in accordance with a further em-
bodiment, illustrated in hatched lines in Fig. 4, in the case
that the first packet data service 51, with an associated
corresponding first numeral value DSCP D1 represent-
ative of the IP-level priority level of such first packet data
service 51 upon data transmission at the IP transporta-
tion network level, and said at least one second data
service 61, with an associated second numeral value
DSCP D3 representative of the IP-level priority level of
said at least one second data service 61 upon data trans-
mission at the IP transportation network level, are aggre-
gated in the aggregate of packet data services 500, the
method 400 comprises a step of associating 409 to the
aggregate of packet data services 500 a corresponding
aggregated numeral value DSCP DA1 representative of
the IP-level priority level of such aggregate of packet data
services upon data transmission at the IP transportation
network level, selected between said first numeral value
DSCP D1 representative of the IP-level priority level of
such first data service 51 upon data transmission at the
IP transportation network level and said second numeral
value DSCP D2 representative of the IP-level priority lev-
el of said at least one second data service 61 upon data
transmission at the IP transportation network level.
[0233] The selection is based on the fact that to each
ofthe packet data services, thus with an aggregated (pro-
prietary) QCI identifier, a numeral value DSCP is asso-
ciated, which is suitable to ensure the best data trans-
mission performance within the aggregate of packet data
services 500, therefore also to the packet data service
which, among those aggregated within the aggregate of
packet data services 500, need a higher performance.
[0234] With reference to the table of Fig. 5, the first two
row correspond to the mapping or coloration at the IP
transportation level with the mapping architecture DSCP.
The second row sets forth the association of a numeral
value DSCP (color) to each data service set forth in the
table; the first row sets forth instead the association of
an aggregated numeral value DSCP (color) to each ag-
gregate of determined packet data services.

[0235] As it shall be noticed, the aggregate of packet
data services 500 has a mapping DSCP = EF (indicated
in the first row), corresponding to the mapping of the first
packet data service 51, i.e., the voice service (indicated
in the second row).

[0236] The further aggregate of packet data services
600 has a mapping DSCP = CS1 (indicated in the first
row), corresponding to the mapping of the service relating
to TCP-protocol-based applications that does not require
band guarantees, CS1.

[0237] Thedecisionto use the mapping value CS1 with
priority level upon data transmission PRIO that is typically
processed with a standard data transmission processing
is to limit the effect of loss of packets at the IP level which
are a part of the further aggregate of packet data services
600, relating to TCP-protocol-based applications.
[0238] The method 400 ends, also in this case, with a
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symbolic step of ending E.

[0239] In accordance with a further embodiment of the
management method of the present invention, the Appli-
cant considered a further parameter of quality of service,
referred to as ARP (Allocation Retention Priority).
[0240] The parameter is the result of a further aggre-
gation mechanism used on LTE technology architec-
tures.

[0241] In more detail, it shall be noticed that during the
data traffic management, thus also of the data traffic
transport tunnels, different parameters of quality of serv-
ice (QoS) are exchanged, for example QoS parameters
depending on the user profile (for the default transport
tunnel) or next QoS parameters depending on the service
types that the user is requiring to the service network
PDN. Such parameters correspond to the QCI identifier
(which is described above) and, precisely, the parameter
ARP.

[0242] The parameter ARP comprises a numeralvalue
(scalar value) of allocation priority level ARP, associated
to a request of transport tunnel (bearer) to be able to
allow applying management mechanisms of the data traf-
fic network congestion.

[0243] In case of a service request, the network is in-
formed of the need of having a transport tunnel (bearer)
with a specific QCI identifier (this can be one of the nine
standard QCI identifiers or one of the aggregated - pro-
prietary QCl identifiers defined for the aggregates of data
services).

[0244] In response to the request, a transport tunnel
(bearer) with determined characteristics is obtained.
However, there is no guarantee to be able to obtain in
response always the same resources. In fact, if a fault or
a congestion problem occurs in the network, the new
incoming requests are not accepted (there is even the
risk that some already assigned services are terminated).
[0245] Forthe managementalso ofthese terminations,
the data traffic management mechanism based on the
parameter ARP is used.

[0246] Ifaservicerequestis made by a userata priority
level ARP that is higher than other users, in lack radio
resources, the scheduler of an eNodeB serves first the
request with a higher priority level ARP.

[0247] It shall be noticed that the priority level ARP is
based on the user profile type or it can be based on the
service type. In the second case, the level of the param-
eter ARP that is used is different while the service is the
same.

[0248] Instead, for different services, also the same
priority level ARP can be present, however, in this mo-
ment, all would be managed in concurrence, by the
scheduler of an eNodeB, with the priority of the QCI,
therefore the resource management would be imple-
mented on a still different level.

[0249] Also with the same service type, the fact of de-
fining a parameter ARP with a higher priority ensures
preempting the data service transport tunnel (bearer)
with a lower parameter ARP and passing the transport
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tunnel (bearer) with the highest parameter ARP, in the
case that there are no sufficient resources.

[0250] As described in the technical specification
3GPP TS 23.203, to the priority level ARP parameter
(numeral value 1 to 15) other two Boolean values (YES,
NO) are associated: a second value representative of
the pre-emption capability in the case of a conflict; a third
value representative of the pre-emption vulnerability in
the case of a conflict.

[0251] Forexample, anoperatorofthe commercial net-
work (in the case he/she wants to reach a network ap-
paratus for maintenance operations) may enter with a
request with a high priority level ARP parameter, defining
the second value and the third value so as to pre-empt
all the other ones, while not being subjected to a pre-
emption.

[0252] InFig. 6isillustrated a table that shows the pri-
ority level ARP parameter (numerical value), the second
Boolean value and the third Boolean value defined for
the aggregate of packet data services 500 and the further
aggregate of packet data services 600 illustrated in Fig. 5.
[0253] Referring back to Fig. 4, the method 400 com-
prises, in accordance with a further embodiment (shown
in the figures in hatched lines), a step of associating 410
to said at least one aggregate of packet data services
500 (or said further aggregate of packet data services
600) a corresponding value of allocation priority level
ARP of such aggregate of packet data services 500 (or
said further aggregate of packet data services 600) at
the radio level.

[0254] In addition, the method 400 comprises a step
of associating 411 to said at least one aggregate of pack-
et data services 500 (or said further aggregate of packet
data services 600), with the associated value of allocation
priority level ARP of such aggregate of packet data serv-
ices 500 (or said further aggregate of packet data serv-
ices 600) at the radio level, a second Boolean value rep-
resentative of the pre-emption capability of such aggre-
gate of packet data services 500 (or said further aggre-
gate of packet data services 600) with respect to a further
aggregate of packet data services or a data service in-
dividually transmitted within a corresponding transport
tunnel (bearer) having a corresponding QCI identifier of
the standard type, with an associated corresponding val-
ue of allocation priority level (ARP) of such further ag-
gregate of packet data services or of the data service
individually transmitted within a corresponding transport
tunnel (bearer) having a corresponding QCI identifier of
the standard type upon data transmission at the radio
level, lower than the value of allocation priority level ARP
associated to such at least one aggregate of packet data
services 500 (or said further aggregate of packet data
services 600) at the radio level.

[0255] In addition, the method 400 comprises a step
of associating 412 to said at least one aggregate of pack-
et data services 500 (or said further aggregate of packet
dataservices 600), with the associated value of allocation
priority level ARP of such aggregate of packet data serv-
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ices 500 (or said further aggregate of packet data serv-
ices 600) at the radio level, a third Boolean value repre-
sentative of the pre-emption vulnerability of such aggre-
gate of packet data services 500 (or said further aggre-
gate of packet data services 600) during the transmission
in the case that a further aggregate of packet data serv-
ices or a packet data service individually transmitted with-
in a corresponding transporttunnel (bearer) having a cor-
responding QCl identifier of the standard type is present,
with an associated corresponding value of allocation pri-
ority level ARP of such further aggregate of packet data
services or a packet data service individually transmitted
within a corresponding transport tunnel (bearer) having
a corresponding QCI identifier of the standard type upon
data transmission at the radio level that is higher than
the priority level allocation value ARP associated to such
at least one aggregate of packet data services 500 (or
said further aggregate of packet data services 600) at
the radio level.

[0256] The method 400 ends with a symbolic step of
ending E.
[0257] As already indicated also above, it is pointed

out that the method for managing transport tunnels of
packet data services, in accordance with any embodi-
ment, can be applied to the functional entities of the LTE
technology network architecture 100 corresponding to
the network apparatuses (nodes) of the IP transportation
network (IP-based network) specially configured in hard-
ware and/or in software.

[0258] As it can be noticed, the proposed method for
managing data transport tunnels (bearers) has several
advantages.

[0259] In fact, by defining a management method that
aggregates, where possible, one or more different data
services in a transport tunnel (bearer) (GTP-U, Evolved
Packet System (EPS) Bearer), it is possible to obtain a
decrease of the number of transport tunnels required for
the datatraffictransportation (user plane), thus improving
the overall performance of the LTE-technology telecom-
munications network, in particular, the packet data traffic
management network EPC (Evolved Packet Core).
[0260] Furthermore, in addition to a performance im-
provement, it is possible to define a convergent process-
ing of the quality of service between the LTE protocol
and the IP-level network transportation by means of the
Differentiated Services architecture.

[0261] With the proposed method for managing data
transport tunnels, it is possible to improve the perform-
ance of the data traffic management network EPC with-
out necessarily making modifications to the standard, i.e.,
proposing an aggregation model of the data services that
has characteristics of quality of service (QoS) homoge-
neous and applicable not only to the LTE architecture,
but also to the IP-level transportation network (IP-based
network).

[0262] Based on the technical specification 3GPP TS
23.203, the proposed method allows maintaining the in-
teroperability with the standardized products of other LTE
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operators.

[0263] Furthermore, it is reaffirmed that the method of
the invention allows reducing the number of transport
tunnels (bearers) GTP-U by decreasing the times of data
traffic management by the EPC network, thus improving
the overall performance of the network architecture.
[0264] Still, the treatment of the quality of service by
aggregating multiple packet data services in one trans-
port tunnel (bearer) EPS, based on a combination of the
values of the standardized QoS parameters (QCI) in the
specification 3GPP TS 23.203, allows maintaining the
interoperability with operators compliant with the stand-
ard.

[0265] The mapping between the aggregated (propri-
etary) QCI identifier or the standard (non-aggregated)
QCI identifier that identifies the quality of service QoS at
the transport tunnel (EPS bearer) level and the corre-
sponding IP-level service class, by assigning a numeral
value (coloration) of DSCP in the corresponding field of
the header of the IP packet transporting the user data
plus the tunnel GTP-U header, advantageously allows
obtaining a priority level defined also in the routing be-
tween the IP-level transportation network nodes.
[0266] The definition and use of the parameter ARP
associated to the aggregates of packet data services al-
lows managing at the best network congestion condi-
tions.

[0267] The above-mentioned performance advantag-
es are more apparent in the case of networks that are
congested by a high number of users requiring multiple
services that are mutually heterogeneous.

[0268] Finally, it shall be noticed that the proposed
method may find a use in commercial products in which
it is possible to require a quality of service QCI identifier
for which the values of the QoS parameters defined in
the proposal can be configured (to date, the technical
specifications 3GPP provides for such possibility, which
is however left vendor-dependent).

Claims

1. Method (400) for managing transport tunnels (b1-b3,
b1’-b3’) of packet data services usable by a user in
a LTE technology telecommunications network
(100), each packet data service being defined by set
characteristics of quality of service having set values,
the method (400) comprising steps of:

- identifying (401) a first packet data service (51)
defined by a set first characteristic of quality of
service (52) having a set first value (53), said
first data service (51) being defined by at least
one set second characteristic of quality of serv-
ice (54) having a corresponding second value
(55);

- identifying (402) at least one second packet
data service (61) defined by a set further first
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characteristic of quality of service (62) having a
corresponding further first value (63), said fur-
ther first value (63) being equal to the set first
value (53) of the first characteristic of quality of
service (52) of the first packet data service (51),
said atleast onesecond packet data service (61)
being defined by at least one further second
characteristic of quality of service (64) having a
corresponding further second value (65), said
further second value (65) of said at least one
further characteristic second quality of service
(64) of said atleast one second packet data serv-
ice (61) being different from the set second value
(55) of said second characteristic of quality of
service (54) of the first packet data service (51);
- defining (403) an aggregate of packet data
services (500; 600) comprising the first packet
data service (51) and said at least one second
packet data service (61);

- associating (404) the aggregate of packet data
services (500; 600) to a data service transport
tunnel (b1 -b3, b1’-b3’) the method being char-
acterized by:

- defining (405) an aggregated QClidentifier
representative of the data service transport
tunnel (b1-b3, b1’-b3’) associated to said
aggregate of packet data services (500;
600);

said aggregate of packet data services
(500; 600) being defined by a first aggregat-
ed characteristic of quality of service (501;
601) having a corresponding first aggregat-
ed value (502; 602) and at least one second
aggregated characteristic of quality of serv-
ice (503; 603) having a corresponding sec-
ond aggregated value (504; 604), said first
aggregated value (502; 602) of the first ag-
gregated characteristic of quality of service
(502; 602) of the aggregate of packet data
services (500; 600) being the first value (53)
of the first characteristic of the quality of
service (52) of the first data service (51),
said second aggregated value (504; 604) of
said at least one second aggregated char-
acteristic of quality of service (503; 603) of
the aggregate of packet data services (500;
600) being the one, between the second val-
ue (55) of the second characteristic of qual-
ity of service (54) of the first data service
(51) and the further second value (65) of the
further second characteristic of quality of
service (64) of said atleast one second data
service (61), suitable to ensure the use of
both the first packet data service (51) and
of said atleast one second packetdata serv-
ice (61) both when the first packet data serv-
ice (51) and said at least one second packet
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data service (61) are transmitted within the
aggregate of packet data services (500;
600) and when the first packet data service
(51) and said at least one second packet
data service (61) are transmitted individu-
ally within a corresponding transport tunnel
having a corresponding QCl identifier of the
standard type,

-associating (408) to each packet data serv-
ice (51, 61, 71) a corresponding numeral
value DSCP (D1, D2, D3) representative of
the priority level of such packet data service
(51, 61, 71) upon data transmission at the
IP transportation network level,

in the case that the first packet data service (51),
with an associated corresponding first numeral value
DSCP (D1) representative of the priority level of such
first packet data service (51) upon data transmission
at the IP transportation network level, and said at
least one second packet data service (61), with an
associated second numeral value DCSP (D2) rep-
resentative of the priority level of said at least one
second packet data service (61) upon data transmis-
sion at the IP transportation network level, are ag-
gregated in the aggregate of packet data services
(500; 600), the method (400) further comprising a
step of associating (409) to the aggregate of packet
data services (500; 600) a corresponding numeral
value DSCP (DA1) representative of the priority level
of such aggregate of packet data services (500; 600)
upon data transmission at the IP transportation net-
work level, selected between said first numeral value
DSCP (D1) representative of the priority level of such
first packet data service (51) upon data transmission
at the IP transportation level and said second nu-
meral value DSCP (D2) representative of the priority
level of said at least one second packet data service
(61) upon data transmission at the IP transportation
network level.

The method (400) according to claim 1, wherein said
first packet data service (51) is defined by at least
one third characteristic of quality of service (56) hav-
ing a corresponding third value (57), said at least
one second packet data service (61) being defined
by at least one further third characteristic of quality
of service (66) having a corresponding further third
value (67), the aggregate of packet data services
(500; 600) being further defined by a third aggregat-
ed characteristic of quality of service (505; 605) of
the aggregate of packet data services (500; 600)
having a corresponding third aggregated value (506;
606), the third aggregated value (506; 606) of said
atleast one third aggregated characteristic of quality
of service (505; 605) of the aggregate of packet data
services (500; 600) being the one, between the third
value (55) of the third characteristic of quality of serv-
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ice (56) of the first packet data service (51) and the
further third value (67) of the further third character-
istic of quality of service (66) of said at least one
second packet data service (61), suitable to ensure
the use of both the first packet data service (51) and
of said at least one second packet data service (61)
both when are transmitted within the aggregate of
packet data services (500; 600) and when the first
packetdata service (51) and said atleastone second
packet data service (61) are transmitted individually
within a corresponding transport tunnel having a cor-
responding QCI identifier of the standard type.

The method (400) according to claim 2, wherein said
first packet data service (51) is defined by at least
one fourth characteristic of quality of service (58)
having a corresponding fourth value (59), said at
least one second packet data service (61) being de-
fined by at least one further fourth characteristic of
quality of service (68) having a corresponding further
fourth value (69), the aggregate of packet data serv-
ices (500; 600) being defined by a fourth aggregated
characteristic of quality of service (507; 607) having
a corresponding fourth aggregated value (508; 608),
the fourth aggregated value (508; 608) of said at least
one fourth aggregated characteristic of quality of
service (507; 607) of the aggregate of packet data
services (500; 600) being the one, between the
fourth value (59) of the fourth characteristic of quality
of service (58) of the first packet data service (51)
and the further fourth value (69) of the further fourth
characteristic of quality of service (68) of said at least
one second packet data service (61), suitable to en-
sure the use of both the first data service (51) and
of said at least one second data service (61) both
when the first data service (51) and said at least one
second data service (61) are transmitted within the
aggregate of packet data services (500; 600) and
when the first data service (51) and said at least one
second data service (61) are transmitted individually
within a corresponding transport tunnel having a cor-
responding QCI identifier of the standard type.

The method (400) according to claim 3, further com-
prising the step:

- identifying (406) at least one third packet data
service (71) defined by a further first character-
istic of quality of service (72) having a corre-
sponding further first value (73), said further first
value (73) being equal to the determined first
value (53) of the first characteristic of quality of
service (52) of the first data service (51), said at
least one third packet data service (71) being
defined by at least one further second charac-
teristic of quality of service (74) having a corre-
sponding further second value (75), the further
second value (75) of said at least one further
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second characteristic of quality of service (74)
of said at least one third packet data service (71)
being different from at least one of the second
value (55) of said second characteristic of quality
of service (54) of the first packet data service
(51) and the further second value (65) of said at
least one further second characteristic of quality
of service (64) of said at least one second packet
data service (61);

- associating (407), to the aggregate of packet
data services (500; 600) of the first packet data
service (51) and of said at least one second
packet data service (61), said at least one third
packet data service (71), the first aggregated
value (502; 602) of said first characteristic of
quality of service (501; 601) of the aggregate of
packet data services (500; 600) being the first
value (53) of the first characteristic of quality of
service (54) of the first packet data service (51),
the second aggregated value (504; 604) of said
at least one second aggregated characteristic
of quality of service (503; 603) being the one,
between the second value (55) of the second
characteristic of quality of service (54) of the first
packet data service (51), the further second val-
ue (65) of the further second characteristic of
quality of service (64) of said at least one second
packet data service (61) and the further second
value (75) of the further second characteristic of
quality of service (74) of said at least one third
packet data service (71), suitable to ensure the
use of the first packet data service (51), of said
atleast one second packet data service (61) and
of said at least one third data service (71), both
when the first packet data service (51), said at
least one second packet data service (61) and
said at least one third packet data service (71)
are transmitted within the aggregate of packet
data services (500; 600) and when the first pack-
et data service (51), said at least one second
packet data service (61) and said at least one
third packet data service (71) are transmitted
individually within a corresponding transport
tunnel having a corresponding QCI identifier of
the standard type.

The method (400) according to claim 4, wherein the
first characteristic of quality of service (52) of the first
packet data service (51), the further first character-
istic of quality of service (62) of said at least one
second packet data service (61) and the further first
characteristic of quality of service (72) of said at least
one third packet data service (71) are a type of data
transmission band (GBR, Non-GBR).

The method (400) according to claim 5, wherein the
second characteristic of quality of service (54) of the
first packet data service (51), the further second
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characteristic of quality of service (64) of said at least
one second packet data service (61) and the further
second characteristic of quality of service (74) of said
at least one third packet data service (71) are the
maximum delay allowed upon data transmission
(PDB).

The method (400) according to claim 6, wherein said
at least one third packet data service (71) is defined
by a further third characteristic of quality of service
(76) having a corresponding further third value (77),
the third characteristic of quality of service (56) of
the first packet data service (51), the further third
characteristic of quality of service (66) of said at least
one second packet data service (61) and the further
third characteristic of quality of service (76) of said
at least one third packet data service (71) being the
maximum level allowed of data packet loss upon da-
ta transmission (PELR).

The method (400) according to claim 7, wherein said
at least one third packet data service (71) is defined
by a further fourth characteristic of quality of service
(78) having a corresponding further fourth value (79),
the fourth characteristic of quality of service (58) of
the first packet data service (51), the further fourth
characteristic of quality of service (68) of said at least
one second packet data service (61) and the further
fourth characteristic of quality of service (78) of said
at least one third packet data service (71) being the
priority level upon data transmission (PRIO).

The method (400) according to any of the preceding
claims, comprising a step of associating (410) to said
at least one aggregate of packet data services (500;
600) a corresponding value of allocation priority level
(ARP) of such aggregate of packet data services
(500; 600) at the radio level.

The method (400) according to claim 9, comprising
a step of associating (411) to said at least one ag-
gregate of packet data services (500; 600), with the
associated corresponding value of allocation priority
level (ARP) of such aggregate of packet data serv-
ices (500; 600) at the radio level, a second Boolean
value representative of the pre-emption capability of
such aggregate of packet data services (500; 600)
duringthe transmission datain the case that a further
aggregate of packet data services (500; 600) is
present or a data service individually transmitted
within a corresponding transport tunnel having a cor-
responding QCI identifier of the standard type, with
an associated corresponding value of allocation pri-
ority level (ARP) of such further aggregate of packet
data services (500; 600) or of the data service indi-
vidually transmitted within a corresponding transport
tunnel having a corresponding QCI identifier of the
standard type upon data transmission at the radio
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level, that is lower than the value of allocation priority
level (ARP) associated to such at least one aggre-
gate of packet data services (500; 600) at the radio
level.

The method (400) according to claim 10, further com-
prising the step of associating (412) to said at least
one aggregate of packet data services (500; 600),
with the associated value of allocation priority level
(ARP) of such aggregate of packet data services
(500; 600) at the radio level, a third Boolean value
representative of the pre-emption vulnerability of
such aggregate of packet data services (500; 600)
during the transmission data in the case that the fur-
ther aggregate of packet data services (500; 600) is
present, or a packet data service individually trans-
mitted within a corresponding transport tunnel hav-
ing a corresponding QCI identifier of the standard
type, with an associated corresponding value of al-
location priority level (ARP) of such further aggregate
of packetdata services (500; 600) or of the data serv-
ice individually transmitted within a corresponding
transport tunnel having a corresponding QCI identi-
fier of the standard type upon data transmission at
the radio level, that is higher than the value of allo-
cation priority level (ARP) associated to such at least
one aggregate of packet data services (500; 600) at
the radio level.

A LTE technology network architecture (100), com-
prising:

- at least one user equipment UE (1);

- an E-UTRAN access network (2) comprising
at least one first access network apparatus eN-
odeB (3, 3’), said user equipment UE (1) being
configured to be operatively connected to said
at least one first access network apparatus eN-
odeB (3, 3);

- apacket data traffic management network EPC
(4) operatively connected to said E-UTRAN ac-
cess network (2), said data traffic management
network EPC (4) comprising:

- atleast one first data traffic management gate-
way (7, 9);

- at least one packet data service network PDN
(8) configured to provide packet data services
on demand by a user, said packet data traffic
management network EPC (4) being operatively
interposed between the E-UTRAN access net-
work (2) and the packet data service network
PDN (8), said at least one first data traffic man-
agement gateway (7, 9) being operatively inter-
posed between said atleast onefirstaccess net-
work apparatus eNodeB (3, 3’) and said at least
one network of data services PDN (8),

said at least one first data traffic management gate-
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way (7, 9) being configured to the management of
transport tunnels of packet data services in accord-
ance with the management method (400) according
to any of the preceding claims 1-11.

The network architecture (100) according to claim
12, wherein said packet data traffic management
network (EPC) further comprises atleast one second
data traffic management gateway (9), said at least
one second data traffic management gateway (9)
being operatively interposed between said at least
one first data traffic management gateway (7) and
said at least one packet data service network PDN
(8), said atleast one second data traffic management
gateway (9) being configured to the management of
transport tunnels of packet data services in accord-
ance with the management method (400) according
to any of the preceding claims 1-11.

Patentanspriiche

1.

Verfahren (400) zum Verwalten von Transporttun-
neln (b1-b3, b1’-b3’) von Paketdatendiensten, die
von einem Nutzer in einem LTE-Technologie-Tele-
kommunikationsnetzwerk (100) genutzt werden
kénnen, wobei jeder Paketdatendienst durch festge-
legte Dienstgitecharakteristika mit festgelegten
Werten definiert ist, wobei das Verfahren (400) fol-
gende Schritte aufweist:

Identifizieren (401) eines ersten Paketdaten-
dienstes (51), der durch eine festgelegte erste
Dienstgutecharakteristik (52) mit einem festge-
legten ersten Wert (53) definiert ist, wobei der
erste Datendienst (51) durch zumindest eine
festgelegte zweite Dienstglitecharakteristik(54)
mit einem entsprechenden zweiten Wert (55)
definiert ist;

Identifizieren (402) zumindest eines zweiten Pa-
ketdatendienstes (61), derdurch einefestgeleg-
te weitere erste Dienstgitecharakteristik (62)
miteinem entsprechenden weiteren ersten Wert
(63) definiert ist, wobei der weitere erste Wert
(63) gleich dem festgelegten ersten Wert (53)
der ersten Dienstgitecharakteristik (52) des
ersten Paketdatendienstes (51) ist, wobei der
zumindest eine zweite Paketdatendienst (61)
durch zumindest eine weitere zweite Dienst-
gutecharakteristik (64) mit einem entsprechen-
den weiteren zweiten Wert (65) definiert ist, wo-
bei der weitere zweite Wert (65) der zumindest
einen weiteren zweiten Dienstglitecharakteris-
tik (64) des zumindest einen zweiten Paketda-
tendienstes (61) sich von dem festgelegten
zweiten Wert (55) der zweiten Dienstgltecha-
rakteristik (54) des ersten Paketdatendienstes
(51) unterscheidet;
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Definieren (403) eines Aggregats von Paketda-
tendiensten (500; 600), das den ersten Paket-
datendienst (51) und den zumindest einen zwei-
ten Paketdatendienst (61) aufweist; Zuordnen
(404) des Aggregats von Paketdatendiensten
(500; 600) zu einem Datendiensttransporttunnel
(b1-b3, b1’-b3’), wobei das Verfahren gekenn-
zeichnet ist durch:

Definieren (405) eines aggregierten QCI-
Identifizierers, der den Datendiensttrans-
porttunnel (b1-b3, b1’-b3’) darstellt, der
dem Aggregat von Paketdatendiensten
(500; 600) zugeordnet ist;

wobei das Aggregat von Paketdatendiens-
ten (500; 600) durch eine erste aggregierte
Dienstgutecharakteristik (501; 601) mit ei-
nem entsprechenden ersten aggregierten
Wert (502; 602) und zumindest eine zweite
aggregierte Dienstgutecharakteristik (503;
603) miteinem entsprechenden zweiten ag-
gregierten Wert (504; 604) definiert ist, wo-
bei der erste aggregierte Wert (502; 602)
der ersten aggregierten Dienstgitecharak-
teristik (502; 602) des Aggregats von Pa-
ketdatendiensten (500; 600) der erste Wert
(53) der ersten Dienstgltecharakteristik
(52) des ersten Datendienstes (51) ist, wo-
bei der zweite aggregierte Wert (504; 604)
der zumindest einen zweiten aggregierten
Dienstgutecharakteristik (503; 603) des Ag-
gregats von Paketdatendiensten (500; 600)
derjenige ist, zwischen dem zweiten Wert
(55) der zweiten Dienstgltecharakteristik
(54) des ersten Datendienstes (51) und
dem weiteren zweiten Wert (65) der weite-
ren zweiten Dienstgltecharakteristik (64)
des zumindest einen zweiten Datendiens-
tes (61), der geeignet ist, um die Verwen-
dung von sowohl dem ersten Datenpaket-
dienst (51) als auch dem zumindest einen
zweiten Paketdatendienst (61) sicherzu-
stellen, sowohl wenn der erste Paketdaten-
dienst (51) und der zumindest eine zweite
Paketdatendienst (61) innerhalb des Ag-
gregats von Paketdatendiensten (500; 600)
Ubertragen werden als auch wenn der erste
Paketdatendienst (51) und der zumindest
eine zweite Paketdatendienst (61) einzeln
innerhalb eines entsprechenden Transport-
tunnels Ubertragen werden, der einen ent-
sprechenden Standardtyp-QCI-Identifizie-
rer aufweist,

Zuordnen (408), zu jedem Datenpaket-
dienst (51, 61, 71), eines entsprechenden
Zahlenwerts DSCP (D1, D2, D3), der die
Prioritatsebene eines solchen Datenpaket-
dienstes (51, 61, 71) auf eine Datenlber-
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tragung auf der IP-Transportnetzwerkebe-
ne hin darstellt,

falls der erste Paketdatendienst (51), mit ei-
nem zugeordneten entsprechenden ersten
Zahlenwert DSCP (D1), der die Prioritatse-
bene eines solchen ersten Datenpaket-
dienstes (51) auf eine Datenlbertragung
auf der IP-Transportnetzwerkebene hin
darstellt, und der zumindest eine zweite Pa-
ketdatendienst (61), mit einem zugeordne-
ten zweiten Zahlenwert DCSP (D2), der die
Prioritatsebene des zumindest einen zwei-
ten Paketdatendienst (61) auf eine Daten-
Ubertragung auf der IP-Transportnetzwer-
kebene hin darstellt, in dem Aggregat von
Paketdatendiensten (500; 600) aggregiert
sind, das Verfahren (400) ferner einen
Schritt des Zuordnens (409), zu dem Ag-
gregat von Paketdatendiensten (500; 600),
eines entsprechenden Zahlenwerts DSCP
(DA1) aufweist, der die Prioritdtsebene ei-
nes solchen Aggregats von Paketdaten-
diensten (500; 600) auf eine Datenlibertra-
gung auf der IP-Transportnetzwerkebene
hin darstellt, ausgewahlt zwischen dem ers-
ten Zahlenwert DSCP (D1), der die Priori-
tatsebene eines solchen ersten Paketda-
tendienstes (51) auf eine Datenlbertra-
gung auf der IP-Transportebene hin dar-
stellt, und dem zweiten Zahlenwert DSCP
(D2), derdie Prioritatsebene des zumindest
einen zweiten Paketdatendienstes (61) auf
eine Datenlbertragung auf der IP-Trans-
portnetzwerkebene hin darstellt.

Das Verfahren (400) gemaR Anspruch 1, bei dem
der ersten Paketdatendienst (51) durch zumindest
eine dritte Dienstgltecharakteristik (56) mit einem
entsprechenden dritten Wert (57) definiert ist, wobei
der zumindest eine zweite Paketdatendienst (61)
durch zumindest eine weitere dritte Dienstglitecha-
rakteristik (66) mit einem entsprechenden weiteren
dritten Wert (67) definiert ist, wobei das Aggregat
von Paketdatendiensten (500; 600) ferner durch ei-
ne dritte aggregierte Dienstgltecharakteristik (505;
605) des Aggregats von Paketdatendiensten (500;
600) mit einem entsprechenden dritten aggregierten
Wert (506; 606) definiert ist, wobei der dritte aggre-
gierte Wert (506; 606) der zumindest einen dritten
aggregierten Dienstgutecharakteristik (505; 605)
des Aggregats von Paketdatendiensten (500; 600)
derjenige ist, zwischen dem dritten Wert (55) derdrit-
ten Dienstgutecharakteristik (56) des ersten Paket-
datendienstes (51) und dem weiteren dritten Wert
(67) der weiteren dritten Dienstgltecharakteristik
(66) des zumindest einen zweiten Paketdatendiens-
tes (61), der geeignet ist, um die Verwendung von
sowohl dem ersten Paketdatendienst (51) als auch
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demzumindest einen zweiten Paketdatendienst (61)
sicherzustellen, sowohl wenn dieselben innerhalb
des Aggregats von Paketdatendiensten (500; 600)
Ubertragen werden als auch wenn der erste Paket-
datendienst (51) und der zumindest eine zweite Pa-
ketdatendienst (61) einzeln innerhalb eines entspre-
chenden Transporttunnels Gbertragen werden, der
einen entsprechenden Standardtyp-QClI-Identifizie-
rer aufweist.

Das Verfahren (400) gemaR Anspruch 2, bei dem
der erste Paketdatendienst (51) durch zumindest ei-
ne vierte Dienstgltecharakteristik (58) mit einem
entsprechenden vierten Wert (59) definiert ist, wobei
der zumindest eine zweite Paketdatendienst (61)
durch zumindest eine weitere vierte Dienstgitecha-
rakteristik (68) mit einem entsprechenden weiteren
vierten Wert (69) definiert ist, wobei das Aggregat
von Paketdatendiensten (500; 600) durch eine vierte
aggregierte Dienstgutecharakteristik (507; 607) mit
einem entsprechenden vierten aggregierten Wert
(508; 608) definiert ist, wobei der vierte aggregierte
Wert (508; 608) der zumindest einen vierten aggre-
gierten Dienstgutecharakteristik (507; 607) des Ag-
gregats von Paketdatendiensten (500; 600) derjeni-
ge ist, zwischen dem vierten Wert (59) der vierten
Dienstgitecharakteristik (58) des ersten Paketda-
tendienstes (51) und dem weiteren vierten Wert (69)
der weiteren vierten Dienstgitecharakteristik (68)
des zumindest einen zweiten Paketdatendienstes
(61), der geeignet ist, um die Verwendung von so-
wohl dem ersten Datendienst (51) als auch dem zu-
mindest einen zweiten Datendienst (61) sicherzu-
stellen, sowohl wenn der erste Datendienst (51) und
der zumindest eine zweite Datendienst (61) inner-
halb des Aggregats von Paketdatendiensten (500;
600) Ubertragen werden als auch wenn der erste Da-
tendienst (51) und derzumindest eine zweite Daten-
dienst (61) einzeln innerhalb eines entsprechenden
Transporttunnels Gibertragen werden, der einen ent-
sprechenden Standardtyp-QCI-ldentifizierer auf-
weist.

Das Verfahren (400) gemaR Anspruch 3, das ferner
folgenden Schritt aufweist:

Identifizieren (406) zumindest eines dritten Pa-
ketdatendienstes (71), der durch eine weitere
erste Dienstgltecharakteristik (72) mit einem
entsprechenden weiteren ersten Wert (73) de-
finiert ist, wobei der weitere erste Wert (73)
gleich dem bestimmten ersten Wert(53) der ers-
ten Dienstgltecharakteristik (52) des ersten Da-
tendienstes (51) ist, wobei der zumindest eine
dritte Paketdatendienst (7 1) durch zumindest ei-
ne weitere zweite Dienstgiitecharakteristik (74)
mit einem entsprechenden weiteren zweiten
Wert (75) definiert ist, wobei der weitere zweite
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Wert (75) der zumindest einen weiteren zweiten
Dienstgutecharakteristik (74) des zumindest ei-
nendritten Paketdatendienstes (71) sich von zu-
mindest einem des zweiten Werts (55) der zwei-
ten Dienstgutecharakteristik (54) des ersten Pa-
ketdatendienstes (51) und des weiteren zweiten
Werts (65) der zumindest einen weiteren zwei-
ten Dienstgltecharakteristik (64) des zumindest
einen zweiten Paketdatendienstes (61) unter-
scheidet;

Zuordnen (407), zu dem Aggregat von Paket-
datendiensten (500; 600) des ersten Paketda-
tendienstes (51) und des zumindest einen zwei-
ten Paketdatendienstes (61), des zumindest ei-
nen dritten Paketdatendienstes (71), wobei der
erste aggregierte Wert (502; 602) der ersten
Dienstgutecharakteristik (501; 601) des Aggre-
gats von Paketdatendiensten (500; 600) derers-
te Wert (53) der ersten Dienstgitecharakteristik
(54) des ersten Paketdatendienstes (51) ist, wo-
bei der zweite aggregierte Wert (504; 604) der
zumindest einen zweiten aggregierten Dienst-
gutecharakteristik (503; 603) derjenige ist, zwi-
schen dem zweiten Wert (55) der zweiten
Dienstgutecharakteristik (54) des ersten Paket-
datendienstes (51), dem weiteren zweiten Wert
(65) der weiteren zweiten Dienstgltecharakte-
ristik (64) des zumindest einen zweiten Paket-
datendienstes (61) und dem weiteren zweiten
Wert (75) der weiteren zweiten Dienstgutecha-
rakteristik (74) des zumindest einen dritten Pa-
ketdatendienstes (71), der geeignet ist, um die
Verwendung des ersten Paketdatendienstes
(51), des zumindest einen zweiten Paketdaten-
dienstes (61) und des zumindest einen dritten
Datendienstes (71) sicherzustellen, sowohl
wenn der erste Paketdatendienst (51), der zu-
mindest eine zweite Paketdatendienst (61) und
der zumindest eine dritte Paketdatendienst (71)
innerhalb des Aggregats von Paketdatendiens-
ten (500; 600) Ubertragen werden, als auch
wenn der erste Paketdatendienst (51), der zu-
mindest eine zweite Paketdatendienst (61) und
der zumindest eine dritte Paketdatendienst (71)
einzeln innerhalb eines entsprechenden Trans-
porttunnels Ubertragen werden, der einen ent-
sprechenden  Standardtyp-QCI-Identifizierer
aufweist.

5. Das Verfahren (400) gemaR Anspruch 4, bei dem

die erste Dienstgitecharakteristik (52) des ersten
Paketdatendienstes (51), die weitere erste Dienst-
gutecharakteristik (62) des zumindest einen zweiten
Paketdatendienstes (61) und die weitere erste
Dienstgutecharakteristik (72) des zumindest einen
dritten Paketdatendienstes (71) ein Datenibertra-
gungsbandtyp (GBR, Nicht-GBR) sind.
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Das Verfahren (400) gemaR Anspruch 5, bei dem
die zweite Dienstgutecharakteristik (54) des ersten
Paketdatendienstes (51), die weitere zweite Dienst-
gutecharakteristik (64) des zumindest einen zweiten
Paketdatendienstes (61) und die weitere zweite
Dienstgitecharakteristik (74) des zumindest einen
dritten Paketdatendienstes (71) die maximale bei
der Datenlbertragung erlaubte Verzégerung (PDB)
sind.

Das Verfahren (400) gemaR Anspruch 6, bei dem
der zumindest eine dritte Paketdatendienst (71)
durch eine weitere dritte Dienstgltecharakteristik
(76) miteinem entsprechenden weiteren dritten Wert
(77) definiert ist, wobei die dritte Dienstgutecharak-
teristik (56) des ersten Paketdatendienstes (51), die
weitere dritte Dienstgltecharakteristik (66) des zu-
mindest einen zweiten Paketdatendienstes (61) und
die weitere dritte Dienstgutecharakteristik (76) des
zumindest einen dritten Paketdatendienstes (71) die
maximal erlaubte Datenpaketverlustebene auf eine
Datenibertragung hin (PELR) sind.

Das Verfahren (400) gemaR Anspruch 7, bei dem
der zumindest eine dritte Paketdatendienst (71)
durch eine weitere vierte Dienstgltecharakteristik
(78) mit einem entsprechenden weiteren vierten
Wert (79) definiert ist, wobei die vierte Dienst-
gutecharakteristik (58) des ersten Paketdatendiens-
tes (51), die weitere vierte DienstgUtecharakteristik
(68) des zumindest einen zweiten Paketdatendiens-
tes (61) und die weitere vierte Dienstgltecharakte-
ristik (78) des zumindest einen dritten Paketdaten-
dienstes (71) die Prioritdtsebene auf eine Dateni-
bertragung hin (PRIO) sind.

Das Verfahren (400) gemal einem der vorherge-
henden Anspriiche, das einen Schrittdes Zuordnens
(410), zu dem zumindest einen Aggregat von Paket-
datendiensten (500, 600), eines entsprechenden
Werts der Zuordnungsprioritdtsebene (ARP) eines
solchen Aggregats von Paketdatendiensten (500;
600) auf der Funkebene aufweist.

Das Verfahren (400) gemaf Anspruch 9, das einen
Schritt des Zuordnens (411), zu dem zumindest ei-
nen Aggregat von Paketdatendiensten (500; 600),
mit dem zugeordneten entsprechenden Wert der Zu-
ordnungsprioritdtsebene (ARP) eines solchen Ag-
gregats von Paketdatendiensten (500; 600) auf der
Funkebene, eines zweiten Booleschen Werts auf-
weist, der der Prioritdtsgebungsfahigkeit eines sol-
chen Aggregats von Paketdatendiensten (500; 600)
wahrend der Dateniibertragung in dem Fall darstellt,
dass ein weiteres Aggregat von Paketdatendiensten
(500; 600) vorliegt, oder ein Datendienst, der einzeln
innerhalb eines entsprechenden Transporttunnels
Ubertragen wird, der einen entsprechenden Stan-
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dardtyp-QCl-Identifizierer aufweist, mit einem zuge-
ordneten entsprechenden Wert der Zuordnungspri-
oritdtsebene (ARP) eines solchen weiteren Aggre-
gats von Paketdatendiensten (500; 600) oder des
Datendiensts, der einzeln innerhalb eines entspre-
chenden Transporttunnels Ubertragen wird, der ei-
nen entsprechenden Standardtyp-QCI-ldentifizierer
aufweist, auf die Datenlbertragung auf der Funke-
bene hin, der niedriger ist als der Wert der Zuord-
nungsprioritatsebene (ARP), die solch einem zumin-
dest einen Aggregat von Paketdatendiensten (500;
600) auf der Funkebene zugeordnet ist.

Das Verfahren (400) gemaf Anspruch 10, das ferner
den Schritt des Zuordnens (412), zu dem zumindest
einen Aggregat von Paketdatendiensten (500; 600),
mit dem zugeordneten Wert der Zuordnungspriori-
tatsebene (ARP) eines solchen Aggregats von Pa-
ketdatendiensten (500; 600) auf der Funkebene, ei-
nes dritten Booleschen Werts aufweist, der die Pri-
oritdtsgebungsverletzbarkeit eines solchen Aggre-
gats von Paketdatendiensten (500; 600) wahrend
der Datenlibertragung in dem Fall darstellt, dass das
weitere Aggregat von Paketdatendiensten (500;
600) vorliegt, oder ein Paketdatendienst, der einzeln
innerhalb eines entsprechenden Transporttunnels
Ubertragen wird, der einen entsprechenden Stan-
dardtyp-QClI-Identifizierer aufweist, mit einem zuge-
ordneten entsprechenden Wert des Zuordnungspri-
oritdtsebene (ARP) eines solchen weiteren Aggre-
gats von Paketdatendiensten (500; 600), oder des
Datendienstes, der einzeln innerhalb eines entspre-
chenden Transporttunnels Ubertragen wird, der ei-
nen entsprechenden Standardtyp-QCI-ldentifizierer
aufweist, auf eine Datenlbertragung auf der Funke-
bene hin, der hdher ist als derWert der Zuordnungs-
prioritatsebene (ARP), die solch einem zumindest
einen Aggregat von Paketdatendiensten (500; 600)
auf der Funkebene zugeordnet ist.

Eine LTE-Technologie-Netzwerkarchitektur (100),
die folgende Merkmale aufweist:

zumindest eine Nutzerausristung UE (1);

ein E-UTRAN-Zugriffsnetzwerk (2), das zumin-
dest eine erste Zugriffsnetzwerkvorrichtung
eNodeB (3, 3’) aufweist, wobei die Nutzeraus-
ristung UE (1) ausgebildet ist, um wirksam mit
der zumindest einen ersten Zugriffsnetzwerk-
vorrichtung eNodeB (3, 3’) verbunden zu sein;
ein Paketdatenverkehrsverwaltungsnetzwerk
EPC (4), das wirksam mit dem E-UTRAN-Zu-
griffsnetzwerk (2) verbunden ist, wobei das Da-
tenverkehrsverwaltungsnetzwerk EPC (4) fol-
gende Merkmale aufweist:

zumindest ein erstes Datenverkehrverwal-
tungsgateway (7, 9);
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zumindest ein Paketdatendienstnetwerk
PDN (8), das konfiguriert ist, um Paketda-
tendienste auf Anforderung durch einen
Nutzer bereitzustellen, wobei das Paketda-
tenverkehrsverwaltungsnetzwerk EPC (4)
wirksam zwischen dem E-UTRAN-Zugriffs-
netzwerk (2) und dem Paketdatendienst-
netzwerk PDN (8) angeordnetist, wobeidas
zumindest eine erste Datenverkehrsver-
waltungsgateway (7, 9) wirksam zwischen
der zumindest einen ersten Zugriffsnetz-
werkvorrichtung eNodeB (3, 3’) und dem
zumindest einen Datendienstnetzwerk
PDN (8) angeordnet ist,

wobei das zumindest eine erste Datenver-
kehrsverwaltungsgateway (7, 9) konfigu-
riert ist fur die Verwaltung von Transport-
tunneln von Paketdatendiensten gemaf
dem Verwaltungsverfahren (400) gemaf
einem der vorhergehenden Anspriiche
1-11.

13. Die Netzwerkarchitektur (100) gemaR Anspruch 12,

bei der das Paketdatenverkehrsverwaltungsnetz-
werk EPC ferner zumindest ein zweites Datenver-
kehrsverwaltungsgateway (9) aufweist, wobei das
zumindest eine zweite Datenverkehrsverwaltungs-
gateway (9) wirksam zwischen dem zumindest einen
ersten Datenverkehrsverwaltungsgateway (7) und
dem zumindest einen Paketdatendienstnetzwerk
PDN (8) angeordnet ist, wobei das zumindest eine
zweite Datenverkehrsverwaltungsgateway (9) kon-
figuriert ist fir die Verwaltung von Transporttunneln
von Paketdatendiensten gemafR dem Verwaltungs-
verfahren (400) gemafR einem der vorhergehenden
Anspriche 1-11.

Revendications

Procédé (400) de gestion de tunnels de transport
(b1-b3, b1’-b3’) de services de données par paquets
utilisables par un utilisateur dans un réseau de télé-
communications en technologie LTE (100), chaque
service de données par paquets étant défini par des
caractéristiques spécifiées de qualité de service pré-
sentant des valeurs spécifiées, le procédé (400)
comprenant les étapes consistant a :

- identifier (401) un premier service de données
par paquets (51) défini par une premiére carac-
téristique spécifiee de qualité de service (52)
présentant une premiére valeur spécifiée (53),
ledit premier service de données (51) étant dé-
fini par au moins une deuxiéme caractéristique
spécifiee de qualité de service (54) présentant
une deuxieme valeur (55) correspondante ;

- identifier (402) au moins un deuxiéme service
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de données par paquets (61) défini par une pre-
miére caractéristique spécifiée supplémentaire
de qualité de service (62) présentant une pre-
miéere valeur supplémentaire (63) correspon-
dante, ladite premiére valeur supplémentaire
(63) étant égale a la premiere valeur spécifiée
(53) de la premiére caractéristique de qualité de
service (52) du premier service de données par
paquets (51), ledit au moins un deuxieme ser-
vice de données par paquets (61) étant défini
par au moins une deuxiéme caractéristique sup-
plémentaire de qualité de service (64) présen-
tant une deuxiéme valeur supplémentaire (65)
correspondante, ladite deuxiéme valeur supplé-
mentaire (65) de ladite au moins une deuxiéme
caractéristique supplémentaire de qualité de
service (64) duditau moins un deuxiéme service
de données par paquets (61) étant différente de
la deuxieme valeur spécifiée (55) de ladite
deuxiéme caractéristique de qualité de service
(54) du premier service de données par paquets
(51);

- définir (403) un agrégat de services de don-
nées par paquets (500 ; 600) comprenantle pre-
mierservice de données par paquets (51) et ledit
au moins un deuxiéme service de données par
paquets (61) ;

- associer (404) 'agrégat de services de don-
nées par paquets (500 ; 600) a un tunnel de
transport de services de données (b1-b3, b1’-
b3’), le procédé étant caractérisé par :

-la définition (405) d’'un identifiant QCl agré-
gé représentatif du tunnel de transport de
services de données (b1-b3, b1’-b3’) asso-
cié audit agrégat de services de données
par paquets (500 ; 600) ;

ledit agrégat de services de données par
paquets (500 ; 600) étant défini par une pre-
miére caractéristique agrégée de qualité de
service (501 ;601) présentantune premiére
valeur agrégée (502 ; 602) correspondante
et au moins une deuxiéme caractéristique
agrégée de qualité de service (503 ; 603)
présentant une deuxiéme valeur agrégée
(504 ; 604) correspondante, ladite premiéere
valeur agrégée (502 ; 602) de la premiére
caractéristique agrégée de qualité de ser-
vice (502 ; 602) de I'agrégat de services de
données par paquets (500 ; 600) étant la
premiere valeur (53) de la premiére carac-
téristique de la qualité de service (52) du
premier service de données (51), ladite
deuxiéme valeur agrégée (504 ; 604) de la-
dite au moins une deuxiéme caractéristique
agrégée de qualité de service (503 ; 603)
del'agrégat de services de données par pa-
quets (500; 600) étant celle, entre la
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deuxiéme valeur (55) de la deuxiéme ca-
ractéristique de qualité de service (54) du
premier service de données (51) et la
deuxiéme valeur supplémentaire (65) de la
deuxiéme caractéristique supplémentaire
de qualité de service (64) dudit au moins un
deuxiéme service de données (61), adap-
tée pour garantir I'utilisation des deux du
premier service de données par paquets
(51) et dudit au moins un deuxiéme service
de données par paquets (61) aussi bien
lorsque le premier service de données par
paquets (51) et ledit au moins un deuxiéme
service de données par paquets (61) sont
émis au sein de l'agrégat de services de
données par paquets (500 ; 600) que lors-
que le premier service de données par pa-
quets (51) et ledit au moins un deuxieme
service de données par paquets (61) sont
émis individuellement a l'intérieur d’un tun-
nel de transport correspondant doté d’'un
identifiant QCI correspondant du type stan-
dard,

- l'association (408) a chaque service de
données par paquets (51, 61, 71) d’'une va-
leur numérale DSCP (D1, D2, D3) corres-
pondante représentative du niveau de prio-
rité d’'un tel service de données par paquets
(51, 61, 71) lors de la transmission de don-
nées au niveau du réseau de transport IP,
dans le cas ou le premier service de don-
nées par paquets (51), avec une premiére
valeur numérale DSCP (D1) correspondan-
te associée représentative du niveau de
priorité d’un tel premier service de données
par paquets (51) lors de la transmission de
données au niveau du réseau de transport
IP, et ledit au moins un deuxiéme service
de données par paquets (61), avec une se-
conde valeur numérale DSCP (D2) asso-
ciéereprésentative du niveau de priorité du-
dit au moins un deuxiéme service de don-
nées par paquets (61) lors de la transmis-
sion de données au niveau du réseau de
transport IP, sontagrégés dans I'agrégat de
services de données par paquets (500 ;
600), le procédé (400) comprenant en outre
une étape consistant a associer (409) a
I'agrégat de services de données par pa-
quets (500 ; 600) une valeur numérale DS-
CP (DA1) correspondante représentative
du niveau de priorité d’'un tel agrégatde ser-
vices de données par paquets (500 ; 600)
lors de la transmission de données au ni-
veau du réseau de transport IP, sélection-
née entre ladite premiére valeur numérale
DSCP (D1) représentative du niveau de
priorité d’un tel premier service de données
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par paquets (51) lors de la transmission de
données au niveau du réseau de transport
IP etladite seconde valeur numérale DSCP
(D2) représentative du niveau de priorité
duditau moins un deuxiéme service de don-
nées par paquets (61) lors de la transmis-
sion de données au niveau du réseau de
transport IP.

Procédé (400) selon la revendication 1, dans lequel
ledit premier service de données par paquets (51)
est défini par au moins une troisieme caractéristique
de qualité de service (56) présentant une troisieme
valeur (57) correspondante, ledit au moins un
deuxieme service de données par paquets (61) étant
défini par au moins une troisiétme caractéristique
supplémentaire de qualité de service (66) présentant
une troisiéme valeur supplémentaire (67) correspon-
dante, 'agrégat de services de données par paquets
(500 ; 600) étant en outre défini par une troisieme
caractéristique agrégée de qualité de service (505 ;
605) de I'agrégat de services de données par pa-
quets (500 ; 600) présentant une troisieme valeur
agrégée (506 ;606) correspondante, la troisieme va-
leur agrégée (506 ; 606) de ladite au moins une troi-
siéme caractéristique agrégée de qualité de service
(505 ; 605) de I'agrégat de services de données par
paquets (500 ; 600) étant celle, entre la troisieme
valeur (55) de la troisiéme caractéristique de qualité
de service (56) du premier service de données par
paquets (51) et la troisi€me valeur supplémentaire
(67) de la troisieme caractéristique supplémentaire
de qualité de service (66) dudit au moins un deuxié-
me service de données par paquets (61), adaptée
pour garantir I'utilisation des deux du premier service
de données par paquets (51) et dudit au moins un
deuxieme service de données par paquets (61) aussi
bien lorsqu’ils sont émis au sein de I'agrégat de ser-
vices de données par paquets (500 ; 600) que lors-
que le premier service de données par paquets (51)
et ledit au moins un deuxiéme service de données
par paquets (61) sont émis individuellement a l'inté-
rieur d’'un tunnel de transport correspondant doté
d’un identifiant QCI correspondant du type standard.

Procédé (400) selon la revendication 2, dans lequel
ledit premier service de données par paquets (51)
est défini parau moins une quatriéme caractéristique
de qualité de service (58) présentant une quatrieme
valeur (59) correspondante, ledit au moins un
deuxieme service de données par paquets (61) étant
défini par au moins une quatrieme caractéristique
supplémentaire de qualité de service (68) présentant
une quatrieme valeur supplémentaire (69) corres-
pondante, 'agrégat de services de données par pa-
quets (500 ; 600) étant défini par une quatrieme ca-
ractéristique agrégée de qualité de service (507 ;
607) présentant une quatrieme valeur agrégée
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(508 ; 608) correspondante, la quatrieme valeur
agrégée (508 ; 608) de ladite au moins une quatriée-
me caractéristique agrégée de qualité de service
(507 ; 607) de I'agrégat de services de données par
paquets (500 ; 600) étant celle, entre la quatrieme
valeur (59) de la quatrieme caractéristique de qualité
de service (58) du premier service de données par
paquets (51) et la quatrieme valeur supplémentaire
(69) de la quatrieme caractéristique supplémentaire
de qualité de service (68) dudit au moins un deuxié-
me service de données par paquets (61), adaptée
pour garantir I'utilisation des deux du premier service
de données (51) et dudit au moins un deuxiéme ser-
vice de données (61) aussi bien lorsque le premier
service de données (51) etledit au moins un deuxié-
me service de données (61) sont émis au sein de
'agrégat de services de données par paquets (500 ;
600) que lorsque le premier service de données (51)
et ledit au moins un deuxiéme service de données
(61) sont émis individuellement a I'intérieur d’un tun-
nel de transport correspondant doté d’un identifiant
QCI correspondant du type standard.

Procédé (400) selon la revendication 3, comprenant
en outre I'étape consistant a :

- identifier (406) au moins un troisi€me service
de données par paquets (71) défini par une pre-
miere caractéristique supplémentaire de qualité
de service (72) présentant une premiére valeur
supplémentaire (73) correspondante, ladite pre-
miére valeur supplémentaire (73) étant égale a
la premiére valeur déterminée (53) de la premie-
re caractéristique de qualité de service (52) du
premier service de données (51), ledit au moins
un troisieme service de données par paquets
(71) étant défini par au moins une deuxiéme ca-
ractéristique supplémentaire de qualité de ser-
vice (74) présentant une deuxiéme valeur sup-
plémentaire (75) correspondante, la deuxiéme
valeur supplémentaire (75) de ladite au moins
une deuxiéme caractéristique supplémentaire
de qualité de service (74) dudit au moins un troi-
sieme service de données par paquets (71)
étant différente d’au moins I'une de la deuxieme
valeur (55) de ladite deuxiéme caractéristique
de qualité de service (54) du premier service de
données par paquets (51) et de la deuxiéme va-
leur supplémentaire (65) de ladite au moins une
deuxiéme caractéristique supplémentaire de
qualité de service (64) dudit au moins un deuxié-
me service de données par paquets (61) ;

- associer (407), a 'agrégat de services de don-
nées par paquets (500 ; 600) du premier service
de données par paquets (51) et dudit au moins
un deuxieme service de données par paquets
(61), ledit au moins un troisieme service de don-
nées par paquets (71), la premiére valeur agré-
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gée (502, 602) de ladite premiére caractéristi-
que de qualité de service (501 ;601) de I'agrégat
de services de données par paquets (500 ; 600)
étant la premiére valeur (53) de la premiére ca-
ractéristique de qualité de service (54) du pre-
mier service de données par paquets (51), la
deuxieme valeur agrégée (504, 604) de ladite
aumoins une deuxiéme caractéristique agrégée
de qualité de service (503 ; 603) étant celle, en-
tre la deuxiéme valeur (55) de la deuxieme ca-
ractéristique de qualité de service (54) du pre-
mier service de données par paquets (51), la
deuxiéeme valeur supplémentaire (65) de la
deuxiéme caractéristique supplémentaire de
qualité de service (64) dudit au moins un deuxié-
me service de données par paquets (61) et la
deuxieme valeur supplémentaire (75) de la
deuxiéme caractéristique supplémentaire de
qualité de service (74) dudit au moins un troisiée-
me service de données par paquets (71), adap-
tée pour garantir I'utilisation du premier service
de données par paquets (51), dudit au moins un
deuxieme service de données par paquets (61)
et dudit au moins un troisieme service de don-
nées (71) aussi bien lorsque le premier service
de données par paquets (51), ledit au moins un
deuxieme service de données par paquets (61)
et ledit au moins un troisieme service de don-
nées par paquets (71) sont émis au sein de
I'agrégat de services de données par paquets
(500 ; 600) que lorsque le premier service de
données par paquets (51), ledit au moins un
deuxieme service de données par paquets (61)
et ledit au moins un troisieme service de don-
nées par paquets (71) sont émis individuelle-
ment a l'intérieur d’un tunnel de transport cor-
respondant doté d’un identifiant QCI correspon-
dant du type standard.

5. Procédeé (400) selon la revendication 4, dans lequel

la premiere caractéristique de qualité de service (52)
du premier service de données par paquets (51), la
premiére caractéristique supplémentaire de qualité
de service (62) dudit au moins un deuxiéme service
de données par paquets (61) et la premiére carac-
téristique supplémentaire de qualité de service (72)
dudit au moins un troisi€me service de données par
paquets (71) sont un type de bande de transmission
de données (GBR, non GBR).

Procédé (400) selon la revendication 5, dans lequel
la deuxiéme caractéristique de qualité de service
(54) du premier service de données par paquets
(51), la deuxiéme caractéristique supplémentaire de
qualité de service (64) dudit au moins un deuxieme
service de données par paquets (61) et la deuxieme
caractéristique supplémentaire de qualité de service
(74) dudit au moins un troisieme service de données
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par paquets (71) sont le délai maximum autorisé lors
de la transmission de données (PDB).

Procédé (400) selon la revendication 6, dans lequel
ledit au moins un troisieme service de données par
paquets (71) est défini par une troisieme caractéris-
tique supplémentaire de qualité de service (76) pré-
sentant une troisieme valeur supplémentaire (77)
correspondante, la troisieme caractéristique de qua-
lité de service (56) du premier service de données
par paquets (51), la troisiéme caractéristique sup-
plémentaire de qualité de service (66) dudit au moins
un deuxiéme service de données par paquets (61)
et la troisieme caractéristique supplémentaire de
qualité de service (76) dudit au moins un troisieme
service de données par paquets (71) étant le niveau
maximum autorisé de perte de paquets de données
lors de la transmission de données (PELR).

Procédé (400) selon la revendication 7, dans lequel
ledit au moins un troisieme service de données par
paquets (71) est défini par une quatrieme caracté-
ristique supplémentaire de qualité de service (78)
présentant une quatriéeme valeur supplémentaire
(79) correspondante, la quatriéeme caractéristique de
qualité de service (58) du premier service de don-
nées par paquets (51), la quatriéme caractéristique
supplémentaire de qualité de service (68) dudit au
moins un deuxiéme service de données par paquets
(61) et la quatrieme caractéristique supplémentaire
de qualité de service (78) dudit au moins un troisieme
service de données par paquets (71) étant le niveau
de priorité lors de la transmission de données
(PRIO).

Procédé (400) selon I'une quelconque des revendi-
cations précédentes, comprenant une étape consis-
tant a associer (410) audit au moins agrégat de ser-
vices de données par paquets (500 ; 600) une valeur
correspondante de niveau de priorité d’attribution
(ARP) d’un tel agrégat de services de données par
paquets (500 ; 600) au niveau radio.

Procédé (400) selon la revendication 9, comprenant
une étape consistant a associer (411) audit au moins
un agrégat de services de données par paquets
(500 ; 600), avec la valeur correspondante associée
de niveau de priorité d’attribution (ARP) d'untel agré-
gat de services de données par paquets (500 ; 600)
au niveau radio, une deuxiéme valeur booléenne re-
présentative de la capacité de préemption d’'un tel
agrégat de services de données par paquets (500 ;
600) durant la transmission de données dans le cas
ou un agrégat supplémentaire de services de don-
nées par paquets (500 ; 600) est présent ou un ser-
vice de données émis individuellement a l'intérieur
d’'un tunnel de transport correspondant doté d’un
identifiant QCI correspondant du type standard,
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avec une valeur correspondante associée de niveau
de priorité d’attribution (ARP) d’un tel agrégat sup-
plémentaire de services de données par paquets
(500 ; 600) ou du service de données émis indivi-
duellement a l'intérieur d’'un tunnel de transport cor-
respondant doté d’un identifiant QCI correspondant
du type standard lors de la transmission de données
au niveau radio, qui est inférieure a la valeur de ni-
veau de priorité d’attribution (ARP) associée a un tel
au moins un agrégat de services de données par
paquets (500 ; 600) au niveau radio.

Procédé (400) selon la revendication 10, compre-
nant en outre I'étape consistant a associer (412)
audit au moins un agrégat de services de données
par paquets (500 ; 600), avec la valeur associée de
niveau de priorité d’attribution (ARP) d’un tel agrégat
de services de données par paquets (500 ; 600) au
niveau radio, une troisiéme valeur booléenne repré-
sentative de la vulnérabilité de préemption d’un tel
agrégat de services de données par paquets (500 ;
600) durant la transmission de données dans le cas
ou I'agrégat supplémentaire de services de données
par paquets (500 ; 600) est présent, ou un service
de données par paquets émis individuellement a l'in-
térieur d’un tunnel de transport correspondant doté
d’un identifiant QCI correspondant du type standard,
avec une valeur correspondante associée de niveau
de priorité d’attribution (ARP) d’un tel agrégat sup-
plémentaire de services de données par paquets
(500 ; 600) ou du service de données émis indivi-
duellement a l'intérieur d’'un tunnel de transport cor-
respondant doté d’un identifiant QCI correspondant
du type standard lors de la transmission de données
au niveau radio, qui est supérieure a la valeur de
niveau de priorité d’attribution (ARP) associée a un
tel au moins un agrégat de services de données par
paquets (500 ; 600) au niveau radio.

12. Architecture de réseau en technologie LTE (100),

comprenant :

- au moins un équipement utilisateur UE (1) ;

- un réseau d’'acces E-UTRAN (2) comprenant
au moins un premier appareil de réseau d’acces
eNodeB (3, 3’), ledit équipement utilisateur UE
(1) étant configuré pour étre relié de maniere
opérationnelle audit au moins un premier appa-
reil de réseau d’acceés eNodeB (3, 3’) ;

- un réseau de gestion de trafic de données par
paquets EPC (4) relié de maniére opérationnelle
audit réseau d’acces E-UTRAN (2), ledit réseau
de gestion de trafic de données EPC (4)
comprenant :

- au moins une premiére passerelle de gestion
de trafic de données (7, 9) ;

- au moins un réseau de services de données
par paquets PDN (8) configuré pour fournir des
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services de données par paquets sur demande
par un utilisateur, ledit réseau de gestion de tra-
fic de données par paquets EPC (4) étant inter-
posé de maniere opérationnelle entre le réseau
d’accés E-UTRAN (2) et le réseau de services
de données par paquets PDN (8), ladite au
moins une premiére passerelle de gestion de
trafic de données (7, 9) étant interposée de ma-
niere opérationnelle entre ledit au moins un pre-
mier appareil de réseau d’accés eNodeB (3, 3’)
et ledit au moins un réseau de services de don-
nées PDN (8),

ladite au moins une premiere passerelle de gestion
de trafic de données (7, 9) étant configurée pour la
gestion de tunnels de transport de services de don-
nées par paquets conformément au procédé de ges-
tion (400) selon I'une quelconque des revendications
précédentes 1 a 11.

Architecture de réseau (100) selon la revendication
12, dans laquelle ledit réseau de gestion de trafic de
données par paquets (EPC) comprend en outre au
moins une seconde passerelle de gestion de trafic
de données (9), ladite au moins une seconde pas-
serelle de gestion de trafic de données (9) étant in-
terposée de maniére opérationnelle entre ladite au
moins une premiere passerelle de gestion de trafic
de données (7) et ledit au moins un premier réseau
de services de données par paquets PDN (8), ladite
aumoins une seconde passerelle de gestion de trafic
de données (9) étant configurée pour la gestion de
tunnels de transport de services de données par pa-
quets conformément au procédé de gestion (400)
selon I'une quelconque des revendications précé-
dentes 1 a 11.
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