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transmission of data packets (e.g. IP packets, IP=Internet
Protocol). Such networks are then referred to as packet-based
communication networks. A packet-based communication network
can for example be a third-generation mobile radio network
which operates according to GPRS (GPRS=General Packet Radio
System) specifications. In packet-based mobile radio networks
one of the ways in which charges are récorded is on the basis
of the IP packets transmitted. The charges are calculated in
this case from the total volume of the IP packets transmitted
from and to a user, their number and the number of data bytes.
Likewise the charges can be determined on the basis of the
transmission time. This use of resources is referred to within
the context of this invention as the IP budget. Existing
online charge services for GPRS are based on the monitoring of
the IP budget for a PDP context. A PDP context is an example
of what is known as a layer-2 connection of a subscriber to

the communication network. The budget made available by the
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online charge services for GPRS are based on the
monitoring of the I P budget for a PDP context. A PDP
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pro§§§mlnggdakgségeof assigning budgets to the individual data
stream. The question also arises of a methodology to be used
in the event of the budget limit being reached, meaning in
cases where the charge computer or online charging service
cannot supply any further budget when requested to do so.
Previously the entire PDP context was monitored by a control
node of the GPRS network, by a so-called SGSN, and in the

event of the budget limit being reached the connection was

cleared down.

For implementing the IP Flow function the budgets would be
assigned directly to the individual data streams and in the
event of the budget limit being reached, the corresponding
data stream would be interrupted, in which case the remaining

data streams would still be maintained.



event of the budget limt being reached the connection
was cleared down. For inplenenting the IP Fl ow
function the budgets would be assigned directly to
the individual data streanms and in the event of the
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communication network is provided which manages a central IP
budget and, in accordance with the charging specifications of
a charge computer for resource usage of a data transmission of
a number of data streams charges the central IP budget in a
context which can be assigned to the subscriber in which case

the extent of the charge is defined on a data stream-specific

basis.

In a preferred embodiment of the inventive method a GPRS
network is used as a packet-based communication network. The
control function is preferably located in this case in the
GGSN of the GPRS network. In the GPRS example, as already
explained at the start of this document, a number of data
streams are to be found in a PDP context. As already explained
a PDP context represents an example of what is known as a
layer-2 connection of a subscriber to the communication

network. There are also similar layer-2 connections in a WLAN



network is used as a packet-based comruni cation
network. The control function is preferably | ocated
in this case in the GGSN of the GPRS network. In the
GPRS exanpl e, as already explained at the start of
this docunent, a nunber of data streans are to be
found in a PDP context. As already explained a PDP )
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add%éggsg}té%daigontext available for distribution. Thus the
entire IP budget is available equally to all data streams of a
subscriber or an IP address of the subscriber or a context of
the subscriber. Depending on the volume of data transmitted in
the individual data streams the corresponding proportion of
the IP budget determined by means of the data stream-specific
weighting factor is then deducted directly from the IP budget.
In this embodiment there exists a counter to which the entire

weighted transmission volume is added and which is regularly

compared with the prespecified IP budget.

In a further especially preferred embodiment of the inventive
method the central IP budget is only charged for resource
usage by those data streams which all belong to one context

which can be assigned to an IP address of the same subscriber.



the individual data streans the correspondi ng
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transmission can be weighted in accordance with the
specifications for the data stream. For example there can be a
data stream “Flow 1" with weighting factor 1 = 10 bytes per
unit and a further data stream “Flow 2" with a weighting
factor 2 = 20 kbytes per unit. For every 100 kbytes of the
data stream “Flow 1" transmitted the central IP budget is
charged with ten units, but for every 100 kbytes of the data

stream “Flow 2" with five units.

Preferably the charge computer can specify a weighting factor
for each data stream and inform the control function about it.
As an alternative to this the charge computer can also
transfer an index to a distribution table stored in the
control function with the aid of which the definitive position

in the table where the weighting factor concerned is stored is



data stream "Flow 1" with weighting factor 1 = 10

bytes per wunit and a further data stream"Fl ow 2"
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identified are added the 'distribution table is expanded by a
new entry. Alternatively an additional index to an existing

table can also be specified by the charge computer.

In a further preferred embodiment of the inventive method
priorities are additionally defined for the individual data
streams which are taken into account when the threshold value
is reached for the rest of the budget. Thus for example a data
stream which is marked out for signaling information can be
handled with the greatest lifetime, that is with a high
priority; the remaining data streams would be ended. This
enables the guarantee to be provided that with the remaining
budget a "minimum communication", for example to top up the

account by the subscriber side can be undertaken.

In an especially preferred embodiment of the inventive method,
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addition or removal of one of the data streams. The charge
computer then informs the control function about how the

existing IP budget is to continue to be used.

In a further especially preferred embodiment of the inventive
method the charge computer requests the return of the IP
budget on the addition or removal of a data stream and sends
the control function a new IP budget, taking into account the
characteristics of the new data stream as well as the
combination of the different data streams. This is especially
useful to adapt the overall budget of the subscriber to the

new circumstances.

In a further preferred embodiment of the inventive method the
charge computer notifies the control function by means of the

table or pointer to a position in a table as to the weighting



addition or renoval of one of the data streanms. The
charge conputer then infornms the control function
about how the existing |IP budget is to continue to be
used. In a further especially preferred enbodi nent of
the inventive nethod the charge conputer requests the
return of the IP budget on the addition or renoval of
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function 2 for charging the relevant data stream. Control
function 2 administers an IP budget 7. After transmission of a
data volume in a data stream, for example in data stream 4.1.,
the transmitted data volume is weighted by means of the
weighting factor 6.1. by the control function 2. Form this a
corresponding proportion of the IP budget 7 is determined by
the control function 2. The proportion of the IP budget 7
produced is then deducted directly from the IP budget 7. This
means that in this case in advance of the individual data
streams 4.1.-4.3. no fixed data stream-specific proportions of
the IP budgets 7 are assigned. This means that the IP budget
in its entirety is initially available to the control function
2 for distribution. The IP budget 7 can in this case be the
budget which has been assigned by the charge computer to a
subscriber, to an IP address or to a context. The entire IP

budget 7 is thus available equally to all the relevant data
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function 2 for distribution. The |IP budget 7 can in
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welgh‘é-lﬁlrtq Btactbes appL oppdat 810K 0P thON-h++HE fun@’e'98§t 2. In
determ ned by neans of the data stream specifi

one ygpighen nghe f eled vge 6CAMPGL ST 1scahehrd@aﬁeredndln@exlyo the
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which TR Bl RIS SRCHREF oFEn aBS { 30HERPERE On the basis of
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control function 2. In one option the charge conputer
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ont rol ,func |on In th case t he e can

tabfONd At L LORE o el AL G 7P 06 180K unEBlonep for

gener af

exampl e W elie ¥ &2 Mﬁég@tiﬁgaiﬁﬁtﬂhé sppibe adderssesdbda being
the basis of the characteristics of the correspondi ng
trapspitted dam et flaarge computer 1 or by another function to

control function 2.




i ndex can point directly to a specific weighting
factor. This table is admnistered statically in
control function 2 for exanple. However there is also
the option of the table bei transmtted by the
charge conputer 1 or by another function to contro
function 2. 10 Cains 1. Method for nonitoring and

Cla¥®firol of an IP budget of a subscriber available in
a packet - based comuni cati on network during online

1. MO GE ASEaRSHERSr Dhg dAh@ E6@PBH1 SSF 088, TP Nbudhéehot a
control function in a network node of the

subz@RARAT c(3 bhalnke wo ka | B2 provTeee dheeaaht at serrsetwork
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determ ned On a a stream specific basis.
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usadd P FAMARETH f GRIY ne R arBS LB Bl of "t Spr cat
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stream after_transmssion of a data volunme in the
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is determ ned and the proportion of the |IP budget

2. Metdodethfaoperdéneeiwitedotasn Hirectly fromthe IP
ch bu%ee%. 3., Method. in ggﬁgrdance with claim1 or 2,

h %.t%?f&ééa?n ¥ Rat * €5 det er i ne t he wei ghting
a ddegtStredessOPifDE EoMEé+ONon factor or weighting factor
is specified on the charge computer side for determining the
level of the charger by a data stream, after transmission of a
data volume in the data stream the transmitted data volume is
weighted by the control function with the weighting factor,
from this a corresponding proportion of the IP budget is
determined and the proportion of the IP budget produced from
this is deducted directly from the IP budget.

3. Method in accordance with claim 1 or 2,

characterized in that

to determine the weighting factor, the control function
accesses a table which comprises data stream-specific
assessment charges for data streams which can be assigned to a

subscriber.

4. Method in accordance with one of the previous claims.
characterized in that

a GPRS network is used as the packet-based communication




accesses a table which conprises data streamspecific
assessnent charges for data streans which can be
assigned to a subscriber. 4. Method in accordance
with one of the previous clai,ms. characterized in
that a GPRS network is used™as the packet-based
communi cation 11 network. 5. Method in accordance with
netW9Lkm 4, characterized in that the control function
is located in a GGSN. Method in accordance with one of

5. Md&endd evh oAScotdhiBe wihiaracignized in that when a new
data streamis added a new weighting factor or a new
cha g @ tar ranziedexd o Bhadlentifier for a table el enent

the ! Son Eéfsfé;&&g]g?ﬁyiéhfo&!ﬂ@é@e'&ogp&é .to the control
function. 7. hod i'n"accordance w one of the
previous clains. characterized in that the central IP
Metlodigent ascondanchawpeld dos o £ st cereshges bylathese
reans which al] belong to one context to which

dat t
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whe$. a Medhoght & SEcOiHaNSCadliddd HNEewfwd NEnPLLYI PUStor or a
clains. characterized in that The central P budget

new j salh¢ yor hat gblededrtsegel dent bEbew cber dytahbsectement is
i C I n o] 9 \
traftECEIE) My Che nRfo e ohBut OF SEERE bEto1 runction.
characterized in that on addition of a new data stream
7. Metthoadapge atcoedamuceesion die opathe ogprénonew atms.

stream the existing | P _budget is charged. 10. Mt hod
Chafﬁaa‘ﬁgo‘?aalnﬁgidtlh cl &R g characterized in that

the central IP budget is only charged for resource usage by
those data streams which all belong to one context to which an

IP address of the same subscriber can be assigned.

8. Method in accordance with one of the previous claims.
characterized in that
The central IP budget is only charged for usage of resources

by those data streams which all belong to the same context.

9. Method in accordance with one of the previous claims.
characterized in that
on addition of a new data stream and usage of resources on the

part of the new data stream the existing IP budget is charged.

10. Method in accordance with claim 9,
characterized in that
the charge computer allocates to the control function an

additional IP budget for administration.

11. Method in accordance with one of the previous claims.

characterized in that

the control function, on addition and/or removal of at least



the charge conputer allocates to the control function
an additional |IP budget for admnistration. 11.
Met hod in accordance with one of the previous clains.
characterized in that the Cgl{b”m function, on
addi ti on and/or renoval of | east 12 one data
stream transfers the renaining |P budget to the

one cftYeSEHAPDL ek randiere ERar jerebnphdefPakyfdgas taethe

chaf QtégﬁpuEQch 8"t Re ?Hﬁhg begﬂ Etengsgﬁéggdthg control

cordance with one o prev ous cla
funch:acmacaeme\zeﬁmhudgat the control function inforns the
charge conputer about the addition and/ or renoval of

dat t th h
12. eEh8 Hirarroh apec: FF LA PBRCORDbUE. BECYEPtRor alaS
ch®r dbe ¢ budget .i 3. t et kod i n accordance with one of
the Cains 2 to 12, characterized in that the charge
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fur{‘her uselgPtthe'?ptg event of a paraneter change.

13. Method in accordance with one of the Claims 2 to 12,
characterized in that

the charge computer informs the control function by means of a
table or by means of a pointer to a position in a table about
the weighting factor with which a transmitted data volume in a
data stream is to be newly weighted in the event of a

parameter change.



