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services for GPRS are based on nonitoring of the IP
arepfgareiame fneval PEP ReshadixtbasedppsRticatjangmetworks. A

pad%@%nﬂéﬁég é%ﬁﬁﬁhications network may, for example, be a
third-generation mobile telephone network, which operates
according to GPRS specifications {(GPRS = General Packet Radio
System) . In packet-based mobile telephone networks, call
charge registration is based - among other things - on
registration of the IP packets transmitted. These charges are
calculated from the total volume of IP packets transmitted to
and from a subscriber, the number of IP packets, or the number
of data bytes. The charges may also be determined on the basis
of the transmission time. This use of resources is referred to
in this invention as the IP budget. Existing online charge
services for GPRS are based on monitoring of the IP budget
within a PDP context. A PDP context is an example of a so-
called Layer 2 connection from a subscriber to the
communications network. All charge-related data that refers to

a context is registered and compared to an IP budget specified




cal l ed Layer 2 connection froma subscriber to the
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budget limt is reached, i.e. if the charge asseSS|ng

indgvehhue brdatat hkowal Whththas glageseRVBPPcannbextmkeeany
dlffé%éﬁ@{ated. These individual data flows implement

transactions of an application between two or more IP terminal
points. A control function, known as an IP flow function, is
defined in GPRS for this purpose. In this concept, the problem
of allocating budgets to the individual data flows now arises.
Furthermore, the requirement for a procedure in cases where
the budget limit is reached, i.e. if the charge assessing
computer or the online charging server cannot make any further
budget available upon request, also becomes apparent. Until
now the entire PDP context has been monitored by a control
network node of the GPRS network, a so-called SGSN, and the

call has been disconnected once the budget limit is reached.

If the so-called IP flow function were implemented, the
budgets would be directly allocated to the individual data

flows and the corresponding data flow would be interrupted if



budget avail abl e upon request, al so becones apparent.
PCTUMERIO 0 3n@ 10I2e entioe HREM caviieext has been nonitored
by a control network node of the GPRS network, a
so-cal l ed SGSN, and the calI> has been di sconnect ed
once the budget |imt is reached. If the so-called IP
flow function were inplenented, the budgets woul d be

thegbpglgety ldmiscaese weadied naihiildtaltheatzems g atata flows
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were reached, whilst the remaining data flows would

h.continue tqQ remain in place. This concept is, however,
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According to Carm 1, a et hod for nnnﬁﬁorlng an
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budgets of a subscriber in a packet-based
comuni cations network during an online assessnent of
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transm ssions is provided, in which the nunber of
Clazmal | aBrBerpPadyadgegscuse eoboldinkntsatee ilisded in the

Subg%gimg|OMFSpecifiC manner to a data flow in a context
that can be assigned to the subscriber, and a contro

function is provided in a network node of the

conmuni cations network. Said control function charges
Acc?ﬁglng to Claim 1, a method for monitoring and controlling
a number of available decentralized IP budgets of a subscriber
in a packet-based communications network during an online
assessment of charges with limit value monitoring for data
transmissions is provided, in which the number of available IP
budgets are each allocated in a data-flow-specific manner to a
data flow in a context that can be assigned to the subscriber,
and a control function is provided in a network node of the
communications network. Said control function charges the
data-flow-specific IP budget according to the resource
utilization of a data flow based on charge assessment
specifications issued by a charge-assessing computer during a
resource utilization of a data flow in a context that can be
assigned to the subscriber, and effects a partial or complete

transmission of the IP budget between selected data flows on a

case-by-case basis.




data-fl ow specific | P budget according to the resource
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speci fications issued by a charge-assessing conputer

during a resource utilizatidn of a data flowin a

context that can be assigned to the subscriber, and

effects a partial or conplete transm ssion of the IP
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f1lowRi/Haklal ¥1oadsl.ocated a data-fl owspecific, fixed IP
budget. in a second stage, sone or all of the
data-fl ow specific, fixed |IP budget of the first data
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transfer an | P budget allocated to a first
of the first data flow is transmitted by the control unit to a
second data flow if appropriate transfer authorization and
information is present in the charge assessing computer within
the charge assessment specifications. This means that the
charge assessing computer may issue the control function with
an authorization to transfer an IP budget allocated to a first
data flow “Flow 1” to a second data flow “Flow 2”. Each data
flow has its own control unit for controlling and monitoring
the data-flow-specific IP budget. By means of the control
unit, it is possible for the IP budget currently still
available for the respective data flow to be determined at any
time. In order to transfer some or all of a data-flow-specific
IP budget from one data flow to another data flow, the control
function interacts with the control units to obtain

information about the respective current status of the IP

budget for the respective data flows.



data flow "Flow 1" to a second data flow "Fl ow 2".

rcTEBER 0d3Y a0 1hhew /hag oisted sowdweet rol unit for
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budget. By neans of the contiSol wunit, it is possible

for the I P budget currently still avail abl e for the

respective data flowto be determned at any tine. In
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budget of the frrst data flowis onIy transferred to
a second data flow b the control unit if a
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to an I P address of the same subscriber. Preferably,

thesgameopubprréberhi s data-fl ow specific | P budget of

the first data flowis only transferred by the control

unit to a second data flow if the second data flow
Preberahlig, t ome cenkeit ofhahisadaba-glbacapeditfact e budget
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context that can be allocated to the same IP address of the

subscriber.

It is particularly preferable for some or all of this data-
flow-specific IP budget of the first data flow only to be
transferred by the control unit to a second data flow if the
second data flow belongs to the same context as the first data
flow. In the case of GPRS, then, this is a Layer 2 connection

or a PDP context.

In a further preferred embodiment of the inventive method, the
charge-assessing computer issues a transfer authorization
within the charge assessment specifications by marking the
first and the second data flow with a common identifier. This
means that the charge-assessing computer marks, with a common
identifier, the data flows between which some or all of the IP

budget may be exchanged. A transfer of some or all of the



transferred by the control unit to a second data flow
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as the first data flow In the case of GPRS, then

this is a Layer 2 connection® or a PDP context. In a
further preferred enbodi nent of the inventive nethod,

the charge-assessing conputer issues a transfer
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Othgf-the IP budget may be exchanged. A transfer of sone
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specifications for the data flow to which tThe part
welglhking of this part to be changed according to the
specifications for the data flow to which the part of the IP
budget is to be transferred. For example, one data flow “Flow
1” may have a budget share of 100 kbytes and a Weighting
Factor 1 = 10 bytes per unit, and a further data flow “Flow 2°
may have a budget share of 200 kbytes and a Weighting Factor 2
= 30 kbytes per unit. If the IP budget of “Flow 1” is used up,
then the control function - with the help of the information
from the charge assessing computer with regard to the various
weighting factors - may, for example, take 30 kbytes from
“Flow 2” and convert it or multiply it by a factor “Weighting
Factor 1/Weighting Factor 2", and thus transfer 10 kbytes to

the IP budget of “Flow 1~.

It is also possible for the total IP budget of a subscriber to
be allocated initially to the control function, and for an IP

budget - having been evaluated with the data-flow-specific




budget is to be transferred. For exanple, one data
PCT/ be&0'0Bl/ow1 226 rraseotma\m%mm share of 100 kbytes
and a Wighting Factor 1 = 10 bytes per unit, and a
further data flow "Flow 2" ray have a budget share of
200 kbytes and a Weighting Factor 2 30 kbytes per
unit. If the I P budget of "Flow 1" is used up, then
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In &€gYtanly SPOPALEAat Bnbodiment of the inventive method,

priorities are additionally defined for the individual data
flows. These priorities are taken into account during
distribution of the budget. Thus, for example, a data flow
that is marked for signaling information is treated with

maximum lifetime, i.e. with high priority.

In a further preferred embodiment of the inventive method, the
remaining IP budget of a data flow terminated by a mobile
terminal of the subseriber is transferred to one or more of
the remaining data flows as required. For this purpose the
charge assessing computer notifies the control function
whether, and to which data flow or data flows, the remaining
IP budget is to be transferred, and in what proportion. The
control function may, however, also store the IP budget and

distribute it to a new data flow if one is added.




the data-flowspecific |IP budget as part of the total
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reache For this purpose, the charge assessing computer may
transmit a rule to the IP flow concerning the behavior when
the Layer 2 connection is set up or at any stage during the

connection.

In a further particularly preferred embodiment of the
inventive method, the charge-assessing computer - at any point
during the connection — requests the return of all remaining

budgets and allocates new budgets to the data flows.

In a further particularly preferred embodiment of the
inventive method, the charge-assessing computer notifies the
control function that, when a threshold value of any IP budget
is reached, all remaining IP budgets are to be transferred to _

the charge-assessing computer.

In a further particularly preferred embodiment of the
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., of the IP budget of a data flowis to be changed in

figpRgsey&ht WBACR parameter change (e.g. QoS change) for
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Fig. 1 is a schematic representation of an embodiment of the

inventive method;

Fig. 2 is a schematic representation of a different embodiment

of the inventive method.

Figure 1 is a schematic representation of an embodiment of the
inventive method. Only the units of a communications network
that are essential for the method are shown. A charge-
assessing computer 1, a control function 2 provided in a
network node of the communications network and a Layer 2
connection 3. The Layer 2 connection 3 is set up in the
packet-based communications network for a subscriber TE by
means of a mobile terminal MS via an access network. A
pPlurality of different data flows 4.1., 4.2. and 4.3, is shown
inside the Layer 2 connection 3. An IP budget 5. 1., 5. 2. and

5.3. is allocated in a data-flow-specific manner to each of
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of the respective budget is effected without any weighting.

This means that the data flows with the same identifier are

assessed for charging in the same way without one being more

expensive or cheaper than the other. In this case, this means

that the data flows 4.2. and 4.3. are assessed for charges

equally.

Figure 2 shows a different embodiment of the inventive method.
A charge assessing computer 1, a control function 2 and a
Layer 2 comnnection 3 are again shown. The Layer 2 connection 3
again containg a plurality of data flows 4.1.-4.3.. These
different data flows 4.1.-4.3, are to be assessed for charges
differently, and this is indicated by different shading. An IP
budget 5.1., 5.2. and 5.3. is allocated in a data-flow-
gspecific manner to each of these data flows. In this case the

IP budgets 5.1., 5.2. and 5.3. are allocated by the control
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2. Method according to Claim 1,

characterized in that

when a data flow is added or removed, the charge assessing
computer or the control function requests the return of all
allocated IP budgets according to the charge assessment
specifications of the charge-assessing computer and

reallocates the IP budgets.

3. Method according to one of the above claims,

characterized in that

the charge assessing computer or the control function requests
the return of all allocated IP budgets at a point in time
specified by the charge-assessing computer according to the
charge assessment specifications of the charge-assessing

computer, and reallocates the IP budgets.




context that can be assigned to the subscriber, and
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case- by-case basis. 2. Method3according to Caimi1,
characterized in that when a data flow is added or
renoved, the charge assessing conputer or the contro
function requests the return of all allocated IP

t ccording.to the charge assessnent
4 ?%ggl:% i Gations ttchémceheﬁggt-}ges ‘f%gcrﬁe&ﬂﬂ’b%'t er and
charealtleadatees irha-HzsR budgets. 3. Method according to one
of the_above clainms, characterized in that the charge

SOMgs 8&s §ildg oo et dla tar flinw-comaidid Uik thwiveteqibst sfirst
dathh N of Al all dgets at, a point in ..
at{ai %e}%%ts%escio |l£ ttf)? tshf(é%%%%gfgg é:ls%s%e%solrﬁ:dfoc]bﬂﬁﬁitteraccordmg to
theacberdiengstesthentclsaegd fAssassmntospea fdizatdons fssing

t he charge-assessing conputer, and reallocates the IP
comBiiGgEt §O PCPRRERO0SPOG1 236V 1F00aRIS0S ARG SRF i T TP

budlyethad 1aeaRtel RS Eﬂeo%%c%ﬁdt@%t%FQ%gmfkgé@%es a threshold

characterized in that sone or a

valygt arf Lewcoppdietied vi Bskddget. of a first data flowis
only transferred by the control unit according to the
charge assessnent specifications of the charge
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data flow if the second data flow belongs to a context that

can be allocated to an IP address of the same subscriber.

6. Method according to one of the above claims,

characterized in that

some or all of the data-flow-specific IP budget of the first
data flow is only transferred by the control unit to a second
data flow if the second data flow belongs to a context that

can be allocated to the same IP address of the subscriber.

7. Method according to one of the above claims,

characterized in that

some or all of the data-flow-specific IP budget of a first
data flow is only transferred by the control unit to a second
data flow if the second data flow belongs to the same context

as the first data flow.

8. Method according to one of the above claims,

characterized in that




data flowis only transferred by the control unit to a

PCTY@EX0D 3 /darle fd ow Ado 3o csea@ist; data fl ow bel ongs to a
context that can be allocated to an | P address of the

sane subscriber. 6. Method aé#ording to one of the
above clains, characterized in that sonme or all of
t he dat a- rom#speC|f|c | P budget of the first data
they |C@wr|9§@rﬂsgﬁqammmm¢q;y ntsmezemra rotansfidr tautthorization,

fl if th d Il I t
wecsseente S d Qi SChans e (L el 0 o

andof tslaaeosmﬂbsiaﬁ:labfﬂlow7 byMedahod raf aQfdi nig-410 HRe tﬁ{e tgl@cond
e cla characterized in that sone or all

dattah%\iﬁ’&’t a’lftlho\ﬁ soEeesy ddemtgddgat- of a first data fI ow
is only transferred by the control unit to a second
data flow if the second data fl ow bel ongs to the sane

9. Hethext acasrihiad itosondatod fthewab®vdveilkdehsgccor di ng

chak ?ne of .the % ve clainms, characterized in that
PETFDE266%) 661356 2003P05037WDSG 14 t he

a dehargeodsspesiifg C HRRYLEH nigS F48% 7 Ll é@ifled by the
authorization, wthin the charge assessnent

chagggcRrEEEaEoas coppulesn farf chetrgeand sesseeand ofatza data

f1of;l ow by marking the first and the second data flow
with a common identifier. 9. Method according to one
of the above clains, characterized in that a

dat a- fl_.ow speci fic weighting factor is specified by
ﬁ@gheﬂa?§€g5§§€§sFﬁgcgéﬁﬁuger for charge assessnent

chaggc@eggggd flLow,540. Method according to Claim9,
characterized in that
a data-flow-specific weighting factor is specified by the

charge-assessing computer for charge assessment of a data flow

by means of a table or pointer to a position in a table.

11. Method according to one of the above claims,
characterized in that
a GPRS network is used as the packet-based communications

network.

12. Method according to Claim 11,
characterized in that

the control function is located in a GGSN.

13. Method according to one of the above claims,
characterized in that

the control function requests the return of the IP budgets of
all other data flows when a threshold value of a data-flow-
specific IP budget of any data flow is reached, and transfers

them to the charge assessing computer.
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