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METHOD FOR DELIVERING DYNAMIC
POLICY RULES TO AN END USER,
ACCORDING ON HIS'HER ACCOUNT
BALANCE AND SERVICE SUBSCRIPTION
LEVEL, IN A TELECOMMUNICATION
NETWORK

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention generally relates to a method
for delivering dynamic policy rules to an end user, according
on his/her account balance and service subscription level, in
a telecommunication network, and system for implementing
this method. It peculiarly concerns the 3GPP mobile net-
works. For instance, in a 3G/3G+/LTE mobile telecommu-
nication network, the policy rules may concern the dynamic
bandwidth management as a function of the prepaid user’s
account information (subscription, counters . . . ). For
instance, a user’s account information may comprise:

1) His/Her Subscription:

[0002] A flat fee bundle for unlimited volume usage for
restricted Day/Time intervals (e.g. 10 Euros monthly
for this unlimited off-peak bundle). This flat fee is
linked with a given restricted quality of service (QoS)/
bandwidth.

[0003] An end-of-bundle/out-of-bundle usage with run-
on prepaid tariff (e.g. 1 euro/Mb). This tariff is linked
with another better QoS/bandwidth.

2) His/Her Loyalty Points/Usage Counters:

[0004] If his/her monthly usage is lower than 500 Mb,
for instance, then packet session is linked with a given
restricted QoS/bandwidth.

[0005] If his/her monthly usage is greater than 500 Mb,
then packet session is linked with a better QoS/band-
width.

[0006] In a 3G/3G+/LTE mobile telecommunication net-
work, these prepaid account’s subscription or data are man-
aged on the Online Charging System (OCS). Indeed, as per
3GPP standard TS 32.296, the OCS handles the Account
Balance Management Function (ABMF), by hosting, in a
centralized way, these account dynamic data that may
change due to multiple simultaneous charging events (calls,
short messages, . . . ).

DESCRIPTION OF THE PRIOR ART

[0007] The document 3GPP TS 32.296 describes the
charging functionality and charging management in 3GPP
networks. It covers all internal aspects of the Online Charg-
ing System (OCS). The document contains the architecture
and functions of the OCS logical components and thereby
derives the functionality of the OCS interfaces.
[0008] FIG. 1 is a block diagram showing the functional
architecture of an embodiment of the policy and charging
control function, according to the document 3GPP TS
23.203. It comprises:

[0009] an Online Charging System, OCS, comprising a

Service Data Flow based Credit Control, SDFBCC;
[0010] an Offline Charging System, OFCS;
[0011] an application AF;
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[0012] a Bearer Binding and Event Reporting Function
BBEREF;

[0013] a subscription Profile Repository, SPR;

[0014] a Policy and Charging Rules Function PCRF;

[0015] a gateway GW comprising a Policy and Charg-

ing Enforcement Function, PCEF.
[0016] A Gxx reference point resides between the Policy
and Charging Rules Function PCRF and the Bearer Binding
and Event Reporting Function BERF.
[0017] The Gxx reference point is used for:
[0018] Provisioning, update and removal of QoS rules
from the PCRF to the BBERF.
[0019] Transmission of traffic plane events from the
BBERF to the PCRF.
[0020] Transmission of events reported by the PCEF to
the BBERF via the PCRF.
[0021] The Gxx reference point enables a PCRF to have
dynamic control over the BBERF behaviour. The Gxx
reference point enables the signalling of QoS control deci-
sions and it supports the following functions:

[0022] Establishment of Gxx session by BBERF.
[0023] Termination of Gxx session by BBERF or PCRF.
[0024] Establishment of Gateway Control Session by

the BBERF.

[0025] Termination of Gateway Control Session by the
BBERF or PCRF.

[0026] Request for QoS decision from BBERF to
PCRF.

[0027] Provision of QoS decision from PCRF to
BBERF;

[0028] Delivery of Internet Protocol Connectivity
Access Network (IP-CAN) specific parameters from
PCRF to BBERF or from BBERF to PCRF.

[0029] Negotiation of IP-CAN bearer establishment
mode (UE-only and UE/NW).

[0030] A QoS control decision consists of zero or more
QoS rule(s) and IP-CAN attributes. A Gxx session serves as
a channel for communication between the BBERF and the
PCRF.

[0031] A Gx reference point resides between the PCRF
and the PCEF. The Gx reference point enables a PCRF to
have dynamic control over the Policy Charging Control
(PCC) behaviour at a PCEF. The Gx reference point enables
the signalling of PCC decision, which governs the PCC
behaviour, and it supports the following functions:

[0032] Request for PCC decision from PCEF to PCRF.
[0033] Provision of PCC decision from PCRF to PCEF.
[0034] Delivery of Internet Protocol Connectivity

Access Network (IP-CAN) specific parameters from
PCRF to PCEF, or from PCEF to PCRF; this applies
only when Gxx is deployed.

[0035] Negotiation of IP-CAN bearer establishment
mode.
[0036] Termination of Gx session (corresponding to an

IP-CAN session) by PCEF or PCRF.

[0037] A PCC decision consists of zero or more PCC
rule(s) and IP-CAN attributes.

[0038] A Gy reference point resides between the Charging
Enforcement Function PCEF and the Service Data Flow
based Credit Control SDFBCC. The Gy reference point
allows online credit control for service data flow based
charging. The functionalities required across the Gy refer-
ence point are defined in 3GPP TS 32.251 [9] and is based
on RFC 4006 [4].
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[0039] A Gz reference point resides between the Charging
Enforcement Function PCEF and the Offline Charging Sys-
tem POFCS. The Gz reference point enables transport of
service data flow based offline charging information. The Gz
interface is specified in TS 32.240 [3].
[0040] A Sp reference point resides between the Policy
and Charging Rules Function PCRF and the Subscription
Profile Repository SPR. The Sp reference point allows the
PCRF to request subscription information related to the
IP-CAN transport level policies from the SPR based on a
subscriber 1D, a PDN (Packet Data Network) identifier and
possible further IP-CAN session attributes. The Sp reference
point allows the SPR to notify the PCRF when the subscrip-
tion information has been changed if the PCRF has
requested such notifications. The SPR shall stop sending the
updated subscription information when a cancellation noti-
fication request has been received from the PCRF.
[0041] An Rx reference point resides between the Policy
and Charging Rules Function PCRF and the Application
Function AF. This reference point enables transport of
application level session information from AF to PCRF.
[0042] Such information includes, but is not limited to:
[0043] 1P filter information to identify the service data
flow, for policy control and/or differentiated charging.
[0044] Media/application bandwidth requirements for
QoS control.
[0045] The Rx reference point enables the AF subscription
to send notifications on signalling path status of AF session
in the IP-CAN.
[0046] The application of a policy at the starting of a
session is supported thanks to a request Sp to the Subscrip-
tion Profile Repository SPR.
[0047] The notification of a policy change during a session
is supported, at the request of the application function AF, by
a request Rx (P-CSEF request, video or multimedia appli-
cation requests, etc. . . . ). But the notification of a policy
change is not supported when user’s account counters
change. Thus, there is a need to provide a technical solution
for notification of a policy change when user’s account
counters change.
[0048] This can be solved by applying, the method and the
system according to the invention.

SUMMARY OF THE INVENTION

[0049] The object of the invention is a method for deliv-
ering dynamic policy rules to an end user, according on
his/her account balance and service subscription level, in a
telecommunication network comprising:

[0050] a Policy and Charging Rules Function,
[0051] a Policy and Charging Enforcement Function,
[0052] an Extended Online Charging System;

[0053] characterized in that it comprises the steps of:
[0054] the Policy and Charging Rules Function receiv-

ing user’s subscription information, in order to deter-
mine an initial policy;

[0055] the Policy and Charging Enforcement Function
applying the initial rules;

[0056] the Policy and Charging Enforcement Function
triggering the Extended Online Charging System for
the user’s service/network resource usage;

[0057] the Extended Online Charging System rating
and charging the user, in real time;

Dec. 23,2021

[0058] the Extended Online Charging System triggering
a change of policy in the Policy and Charging Rules
Function;
[0059] the Policy and Charging Rules Function deter-
mining new rules for the new policy;
[0060] the Policy and Charging Enforcement Function
receiving the new rules and applying them.
[0061] Thanks to this method, there is an interface
between the Online Charging System and the Policy and
Charging Rules Function, in order to perform Online Charg-
ing System server-initiated notification towards the Policy
and Charging Rules Function of any change in policy in the
network resource management, due to account’s data
changes controlled by the Online Charging System.
[0062] Another object of the inventionis a system for
implementing the method according to the invention.
[0063] Other features and advantages of the present inven-
tion will become more apparent from the following detailed
description of embodiments of the present invention, when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064] In order to illustrate in detail features and advan-
tages of embodiments of the present invention, the following
description will be with reference to the accompanying
drawings. If possible, like or similar reference numerals
designate the same or similar components throughout the
figures thereof and description, in which:

[0065] FIG. 1, described above, is a block diagram show-
ing the functional architecture of an embodiment of the
policy and charging control function, according to the docu-
ment 3GPP TS 23.203.

[0066] FIG. 2 is a block diagram showing the functional
architecture of an embodiment of the policy and charging
control function, according to the invention.

[0067] FIG. 3 shows a signaling flow in the embodiment
represented on FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0068] FIG. 2 is a block diagram showing the functional
architecture of an embodiment of the policy and charging
control function, according to the invention. It comprises, as
the known embodiment described above:

[0069] an Extended Online Charging System, EOCS,
comprising:
[0070] a Service Data Flow Based Credit Control,

SDFBC, similar to the classical one,

[0071] a Subscription Profile Repository, SPR, which
is extended based on ABMF. Subscriber charge/
payment plan, tariff index will be mapped in the
subscriber profile to be downloaded to PCRF

[0072] and an application function AF, such as a
notification application function for baring/unbar-
ring the service access, usage, change of policies;

[0073] an Offline Charging System, OFCS;
[0074] a Bearer Binding and Event Reporting Function

BBERF similaro the classical one;

[0075] a Policy and Charging Rules Function PCRF
similar to the classical one;

[0076] a gateway GW comprising a Policy and Charg-
ing Enforcement Function PCEF similar to the classical
one.
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[0077] The reference point Gy is used as usual for rating
and charging. However there are two supplementary inter-
faces:

[0078] A first interface (optional) I1 that is similar to the
classical reference point Sp, in order to get user’s
subscription (QoS information) from the Subscription
Profile Repository SPR to the Policy and Charging
Rules Function PCRF, upon user’s subscription; and to
transmit data from the Extended Online Charging Sys-
tem OCS SPR function to the Policy and Charging
Rules Function PCRF, at the start of a packet session
establishment for initial policy/QoS application. 11
transfers user subscription and charging plan index
from SRF of the EOCS to PCRF

[0079] A second interface 12 that is Rx interface like, to be
enhanced with policy information such as QoS level, in
order to transmit any change of charging/payment plan due
to service change and subscriber counter change beyond a
threshold preset at EOCS, upon user’s subscription data
change, from the Online Charging System OCS to the Policy
and Charging Rules Function PCRF for PCC rule change,
during a packet session. Then this notification is forwarded
from the Policy and Charging Rules Function PCRF to the
Policy and Charging Enforcement Function PCEF via Gx
reference point, for enforcement.

[0080] In this embodiment, the method comprises the
following steps:

[0081] Step 1: The Policy and Charging Rules Function
PCRF requests user’s subscription and charging/payment
information, from the Subscription Profile Repository, SPR,
in the Extended Online Charging System EOCS, via the
interface 11, in order to determine an initial policy. This step
1 is optional as the Policy and Charging Rules Function
PCRF can request this subscription data from an external
Subscription Profile Repository, such as an existing Sub-
scription Profile Repository in an existing Home Subscriber
Server (HSS) in the operator’s network. For example, in
some 3G/3G+ networks, the HSS is not mandatory/present,
thus the Extended Online Charging System EOCS shall
provide the SPR function.

[0082] Step 2: The Policy and Charging Enforcement
Function PCEF applies the initial rules corresponding to the
initial policy supplied by the PCRF.

[0083] Step 3: The Policy and Charging Enforcement
Function PCEF triggers the Service Data Flow Based Credit
Control, SDFBC, in the Extended Online Charging System
EOCS, for the user’s service/network resource usage charg-
ing.

[0084] Step 4: The Service Data Flow Based Credit Con-
trol, SDFBC, rates and charges the user, in real time. SDFBC
successfully answers to the PCEF by allocating a service
units quota (shall it be volume units, time units or specific
service units for the given service, please refer to the TS
32.299 for the Credit Control Charging application) to
enable the service authorization in the network. When
receiving the quota allocation, the Policy and Charging
Enforcement Function PCEF shall monitor the quota usage
and any service change or addition in the network (could be
based on threshold rules set from PCRF). The Policy and
Charging Enforcement Function PCEF shall update the
Extended Online Charging System EOCS for any counters
and rating conditions change.

[0085] At a given time, during the current session, user’s
counters or rating conditions are changed.
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[0086] Step 5: In the Extended Online Charging System
EOCS, the Application Function AF triggers a change of
policy in the Policy and Charging Rules Function PCRF, via
the interface 12.

[0087] Step 6: The Policy and Charging Rules Function
PCRF determines new rules corresponding to the new
policy.

[0088] Step 7: The Policy and Charging Enforcement

Function PCEF receives the new rules and applies them, and
updates IP-CAN session. It optionally updates charging
conditions.

[0089] The Policy and Charging Enforcement Function
service logic is enhanced to manage this new policy change
due to the Extended Online Charging System policy notifi-
cation via the Policy and Charging Rules Function PCRF,
and along with the Internet Protocol Connectivity Access
Network session update.

[0090] FIG. 3 shows the signaling flow in the embodiment
represented on FIG. 2. It comprises the following steps:
[0091] Step 30: The Policy and Charging Rules Function
PCRF requests the user’s profile along with user’s payment
plans, from either the Extended Online Charging System
EOCS, or an external Subscription Profile Repository, or
both, in order to get user’s subscription and payment infor-
mation. This subscription information shall enable the
Policy and Charging Rules Function PCRF to determine the
initial rules for both policy control and charging.

[0092] Step 31: The Policy and Charging Rules Function
PCRF then initiates the Internet Protocol Connectivity
Access Network (IP-CAN) session establishment with the
initial rules via the Policy and Charging Enforcement Func-
tion PCEF/Bearer Binding and Event Reporting Function
BBERF as per the TS 32.203. Initial rules QoS1 are then
applied to initialize the IP-CAN session.

[0093] Step 32: The Policy and Charging Enforcement
Function PCEF sends a Credit Control Request, CCR initial,
to the Extended Online Charging System EOCS in order to
trigger the Online Charging System OCS for the user’s
service/network resource usage, with all the service request
related information (serviceld, Rating group, QoS1 ... ).
[0094] Step 33: The Extended Online Charging System
EOCS performs online charging operation to authorize the
service usage:

[0095] check the account credit,

[0096] rate (e.g. 10 Mo=5€) Et reserve (cost),

[0097] allocate a quota (e.g. 10 Mo),

[0098] calculate the cumulated spending (e.g. 45 €), and

sends a Credit Control Answer, CCA (serviceld, Rating
group, Granted=10 Mo . . . ), to the Policy and Charging
Enforcement Function PCEF in order to enable the
service usage and monitoring.
[0099] The Policy and Charging Enforcement Function
PCEF shall monitor the allocated quota usage and any
service change or addition in the network. It shall update and
report to the Extended Online Charging System EOCS for
any used counters and rating conditions change. It will also
update and report to the Extended Online Charging System
EOCS per thresholds charging rules from the Policy and
Charging Rules Function PCRF, as some of them are defined
by the Subscription Profile Repository SPR of the Extended
Online Charging System EOCS and relayed to the Policy
and Charging Rules Function PCRF in Step 30.
[0100] Step 34: The Policy and Charging Enforcement
Function PCEF sends a Credit Control Update CCR update
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(serviceld, Rating group, Consumed=10 Mo . . . ) to the
Service Data Flow Based Credit Control SDFBC in the
Extended Online Charging System EOCS, in order to make
it:

[0101] calculate the consumed debit (e.g. 5 €),

[0102] calculate the cumulated spending (e.g. 50 €),

[0103] upgrade to QoS2,

[0104] apply a rating (e.g. 10 Mo =5 €) and a reserva-
tion,

[0105] and make a new quota allocation (e.g. 10 Mo).

[0106] The Extended Online Charging System EOCS

manages also any change in the rating and user’s

counters rules to apply and notify any new tariff/policy

in the network resources accordingly.
[0107] Step 35: The Extended Online Charging System
EOCS sends a Credit Control Answer CCA (serviceld,
Rating group, Granted=10 Mo . . . ), to the Policy and
Charging Enforcement Function PCEF to enable the service
usage. The Charging Enforcement Function PCEF shall
update and report to the Extended Online Charging System
EOCS for any used counters and rating conditions change.
[0108] Step 36: When processing the step 34 operation,
the Extended Online Charging System EOCS detects a
change in QoS (e.g. QoS2) to provide to the user’s packet
service session.
[0109] The application Function AF, in the Extended
Online Charging System EOCS, sends a RX MR (Authen-
tication Authorization Request) to the Policy and Charging
Rules Function PCRF in order to enable a session update.
Rxx AAR should include subscriber identifier, IP-CAN
session identifier, GW identifier, and charging rule change
index which will point to subscriber charging data (counter
and plan) changes triggered by CCR[update] received from
the Policy and Charging Enforcement Function PCEF (at
Step 34).
[0110] The Policy and Charging Rules Function PCRF
uses the charging rule change index received from Rx AAR
and determines new policy and charging rules for IP-CAN
session. The Policy and Charging Rules Function PCRF
responses Rx MA (Authentication Authorization Answer) to
the Online Charging System EOCS. The Policy and Charg-
ing Rules Function PCRF sends new request via Gx refer-
ence point to PCEF/BBERF in order to update the Internet
Protocol Connectivity Access Network IP-CAN session.

Step 37:

[0111] The enhanced Policy and Charging Enforcement
Function PCEF service logic manage new request of the
Policy Charging Control PCC change from the Policy and
Charging Rules Function PCRF due to the Online Charging
System EOCS notification via the Policy and Charging
Rules Function PCRF, and executes the IP-CAN session
update.

[0112] Step 38: The Policy and Charging Enforcement
Function PCEF sends a CCR update (serviceld, Rating
group, Consumed=1 Mo, QoS2 .. .) to the Extended Online
Charging System EOCS to update the rating condition
change related to the QoS change.

[0113] Step 39: The Extended Online Charging System
EOCS shat anage the new rating rules to apply a new tariff
accordingly.

[0114] Step 40: When the user ends the packet session, the
Policy and Charging Enforcement Function PCEF sends a
Credit Control Request, CCR terminate (serviceld, Rating
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group, Consumed=6 Mo . . . ), to the Extended Online
Charging System EOCS, in order to terminate the charging
process:

[0115] Debit the last consumed units.

[0116] Update the counters (the

spending=XXX).

[0117] Generate the CDR.

[0118] Step 41: The Extended Online Charging System
EOCS sends a Credit Control Answer, CCA (serviced,
Rating group . . . ), to the Extended Online Charging System
EOCS to acknowledge the end of the user’s session.
[0119] The steps 38-39 are the generic Diameter Credit
Control Application (as per the TS 32.299 and TS 32.251).
Anyhow they can be optional as there may be or not
intermediate CCR/CCA requests exchanges between the
Policy and Charging Enforcement Function PCEF and the
Extended Online Charging System EOCS along till the end
of the user’s session.

1-4. (canceled)

5. An extended online charging system (EOCS) for a
telecommunication system to facilitate dynamic manage-
ment of policy rules for an end user of the telecommunica-
tion system during a communication session, the EOCS
comprising:

at least one processor and at least one memory including

computer program code;

at least one first communication interface configured for

communications between the EOCS and a policy and
charging rules function (PCRF) of the telecommunica-
tion system; and

at least one second communication interface configured

for communications between the EFOCS and a policy
and charging enforcement function (PCEF) of the tele-
communication system;
wherein the at least one processor, the at least one
memory, the computer program code, and the at least
one second communication interface are configured to
receive a credit request from the PCEF for allocation of
service units to a subscriber account associated with a
communication session during the communication ses-
sion;
wherein the at least one processor, the at least one
memory, the computer program code, and the at least
one second communication interface are configured to
send a credit answer with an allocation of service units
for the subscriber account to the PCEF during the
communication session in response to the credit
request, wherein the PCEF monitors usage of the
allocated service units during the communication ses-
sion;
wherein the at least one processor, the at least one
memory, the computer program code, and the at least
one second communication interface are configured to
receive a report on usage of the allocated service units
from the PCEF during the communication session;

wherein the at least one processor, the at least one
memory, and the computer program code are config-
ured to determine a policy/rule change is needed for the
subscriber account based at least in part on the report
from the PCEF;

wherein the at least one processor, the at least one

memory, the computer program code, and the at least
one first communication interface are configured to
send a notification of policy change for the subscriber

cumulated
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account to the PCRF during the communication session
after determining the policy/rule change is needed,
wherein the notification of policy change for the sub-
scriber account indicates the policy/rule change is
needed and triggers a process for determining the
policy/rule change for the subscriber account at the
PCRF.

6. The EOCS of claim 5 wherein the at least one proces-
sor, the at least one memory, the computer program code,
and the at least one first communication interface are con-
figured to receive a profile request for the subscription
information associated with an end user of the telecommu-
nication system from the PCRF;

wherein the at least one processor, the at least one
memory, the computer program code, and the at least
one first communication interface are configured to
send the subscription information in the subscriber
account associated with the end user to the PCRF in
response to the profile request, wherein the PCRF
determines an initial policy and initial rules for the
communication session based at least in part on the
subscription information and provides the initial rules
to the PCEF, wherein the PCEF applies the initial rules
to the communication session associated with the sub-
scriber account.

7. The EOCS of claim 6, further comprising:

a subscription profile repository (SPR);

wherein the at least one first communication interface
comprises a supplementary interface;

wherein the SPR is configured to send the subscription
information to the PCRF via the supplementary inter-
face.

8. The EOCS of claim 5 wherein the at least one proces-
sor, the at least one memory, and the computer program code
are configured to determine a counter associated with usage
of the allocated service units for the subscriber account has
changed based at least in part on the report from the PCEF,
wherein the determining the policy/rule change is needed is
in conjunction with the change to the counter for the
subscriber account.

9. The EOCS of claim 5 wherein the PCRF determines
new rules for the subscriber account during the communi-
cation session based at least in part on the notification of
policy change for the subscriber account;

wherein the PCRF sends the new rules for the subscriber
account to the PCEF;

wherein the PCEF applies the new rules for the subscriber
account to the communication session.

10. The EOCS of claim 5, further comprising:

a service data flow based credit control (SDFBC) config-
ured to receive the credit request from the PCEF, to
send the credit answer to the PCEF, and to determine
the policy rule change is needed.

11. The EOCS of claim 5, further comprising:

an application function (AF);

wherein the at least one first communication interface
comprises a supplementary interface;

wherein the AF is configured to send the notification of
policy change to the PCRF via the supplementary
interface.

12. A method for delivering dynamic policy rules for an

end user of a telecommunication system during a commu-
nication session, comprising:
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receiving a credit request for allocation of service units to
a subscriber account associated with a communication
session during the communication session from a
policy and charging enforcement function (PCEF) of
the telecommunication system at an extended online
charging systems (EOCS) of the telecommunication
system,

sending a credit answer with an allocation of service units

for the subscriber account from the EOCS to the PCEF
during the communication session in response to the
credit request, wherein the PCEF monitors usage of the
allocated service units during the communication ses-
sion;

receiving a report on usage of the allocated service units

from the PCEF at the EOCS during the communication
session;

determining a policy/rule change is needed for the sub-

scriber account based at least in part on the report from
the PCEF;
sending a notification of policy change for the subscriber
account from the EOCS to the PCRF during the com-
munication session after determining the policy/rule
change is needed, wherein the notification of policy
change for the subscriber account indicates the policy/
rule change is needed and triggers a process for deter-
mining the policy/rule change for the subscriber
account at the PCRF.
13. The method of claim 12, further comprising:
receiving a profile request for the subscription informa-
tion associated with an end user of the telecommuni-
cation system from the PCRF at the EOCS; and

sending the subscription information in the subscriber
account associated with the end user from the EOCS to
the PCRF in response to the profile request, wherein the
PCRF determines an initial policy and initial rules for
the communication session based at least in part on the
subscription information and provides the initial rules
to the PCEF, wherein the PCEF applies the initial rules
to the communication session associated with the sub-
scriber account.

14. The method of claim 13, wherein the EOCS includes
a subscription profile repository (SPR), the method further
comprising:

sending the subscription information from the SPR to the

PCRF.

15. The method of claim 12, further comprising:

determining a counter associated with usage of the allo-

cated service units for the subscriber account has
changed based at least in part on the report from the
PCEF, wherein the determining the policy/rule change
is needed is in conjunction with the change to the
counter for the subscriber account.

16. The method of claim 12 wherein the PCRF determines
new rules for the subscriber account during the communi-
cation session based at least in part on the notification of
policy change for the subscriber account;

wherein the PCRF sends the new rules for the subscriber

account to the PCEF;

wherein the PCEF applies the new rules for the subscriber

account to the communication session.

17. The method of claim 12, wherein the EOCS includes
a service data flow based credit control (SDFBC), the
method further comprising:
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receiving the credit request from the PCEF at the SDFBC;

sending the credit answer from the SDFBC to the PCEF;

and

determining the policy rule change is needed at the

SDFBC.

18. The method of claim 12, wherein the EOCS includes
an application function (AF), the method further compris-
ing:

sending the notification of policy change from the AF to

the PCRF.

19. A policy and charging rules function (PCRF) for a
telecommunication system to facilitate dynamic manage-
ment of policy rules for an end user of the telecommunica-
tion system during a communication session, the PCRF
comprising:

at least one processor and at least one memory including

computer program code;

at least one first communication interface configured for

communications between the PCRF and an extended
online charging system (EOCS) of the telecommuni-
cation system; and

at least one second communication interface configured

for communications between the PCRF and a policy
and charging enforcement function (PCEF) of the tele-
communication system;

wherein the PCEF sends a credit request to the EOCS for

allocation of service units to a subscriber account
associated with a communication session during the
communication session;

wherein PCEF receives a credit answer from the EOCS

with an allocation of service units for the subscriber
account during the communication session;

wherein the PCEF monitors usage of the allocated service

units during the communication session and sends a
report on usage of the allocated service units to the
EOCS during the communication session;

wherein the report from the PCEF is to be used by the

EOCS to determine a policy/rule change is needed for
the subscriber account;

wherein the at least one processor, the at least one

memory, the computer program code, and the at least
one first communication interface are configured to
receive a notification of policy change for the sub-
scriber account from the EOCS during the communi-
cation session, wherein the notification of policy
change for the subscriber account indicates the policy/
rule change is needed;

wherein the at least one processor, the at least one

memory, and the computer program code are config-
ured to determine the policy/rule change for the sub-
scriber account in response to the notification of policy
change.

20. The PCRF of claim 19 wherein the at least one
processor, the at least one memory, the computer program
code, and the at least one first communication interface are
configured to send a profile request for the subscription
information associated with an end user of the telecommu-
nication system to the EOCS;

wherein the at least one processor, the at least one

memory, the computer program code, and the at least
one first communication interface are configured to
receive the subscription information in the subscriber
account associated with the end user from the EOCS in
response to the profile request;
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wherein the at least one processor, the at least one
memory, and the computer program code are config-
ured to determine an initial policy and initial rules for
the communication session based at least in part on the
subscription information;

wherein the at least one processor, the at least one

memory, the computer program code, and the at least
one second communication interface are configured to
provide the initial rules to the PCEF, wherein the PCEF
applies the initial rules to the communication session
associated with the subscriber account.

21. The PCRF of claim 19 wherein the EOCS determines
a counter associated with usage of the allocated service units
for the subscriber account has changed based at least in part
on the report from the PCEF, wherein the determining the
policy/rule change is needed by the EOCS is in conjunction
with the change to the counter for the subscriber account.

22. The PCRF of claim 19 wherein the at least one
processor, the at least one memory, and the computer
program code are configured to determine new rules for the
subscriber account during the communication session based
at least in part on the notification of policy change for the
subscriber account;

wherein the at least one processor, the at least one

memory, the computer program code, and the at least
one second communication interface are configured to
send the new rules for the subscriber account to the
PCEF;

wherein the PCEF applies the new rules for the subscriber

account to the communication session.
23. The PCRF of claim 19 wherein an initial policy for the
communication session includes an initial quality of service
(QoS) level rule and the policy/rule change determined by
the PCRF includes a change from the initial QoS level rule
to a new QoS level rule.
24. A method for delivering dynamic policy rules for an
end user of a telecommunication system during a commu-
nication session, comprising:
providing a policy and charging rules function (PCRF) in
the telecommunication system, wherein the PCRF is
configured to communicate with a policy and charging
enforcement function (PCEF) of the telecommunica-
tion system and an extended online charging system
(EOCS) of the telecommunication system, wherein the
PCEF sends a credit request to the EOCS for allocation
of service units to a subscriber account associated with
a communication session during the communication
session, wherein the EOCS sends a credit answer with
an allocation of service units for the subscriber account
to the PCEF during the communication session in
response to the credit request, wherein the PCEF moni-
tors usage of the allocated service units during the
communication session and sends a report on usage of
the allocated service units to the EOCS during the
communication session, wherein the EOCS determines
a policy/rule change is needed for the subscriber
account based at least in part on the report from the
PCEF;

receiving a notification of policy change for the subscriber
account from the EOCS at the PCRF during the com-
munication session after the EOCS determines the
policy/rule change is needed, wherein the notification
of policy change for the subscriber account indicates
the policy/rule change is needed; and
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determining the policy/rule change for the subscriber
account in response to the notification of policy change.
25. The method of claim 24, further comprising:
sending a profile request for the subscription information
associated with an end user of the telecommunication
system from the PCRF to the EOCS;
receiving the subscription information in the subscriber
account associated with the end user from the EOCS at
the PCRF in response to the profile request;
determining an initial policy and initial rules for the
communication session based at least in part on the
subscription information; and
providing the initial rules from the PCRF to the PCEF,
wherein the PCEF applies the initial rules to the com-
munication session associated with the subscriber
account.
26. The method of claim 24 wherein the EOCS deter-
mines a counter associated with usage of the allocated
service units for the subscriber account has changed based at
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least in part on the report from the PCEF, wherein the
determining the policy/rule change is needed by the EOCS
is in conjunction with the change to the counter for the
subscriber account.

27. The method of claim 24, further comprising:

determining new rules for the subscriber account during

the communication session based at least in part on the
notification of policy change for the subscriber account
from the EOCS; and

sending the new rules for the subscriber account from the

PCREF to the PCEF, wherein the PCEF applies the new
rules for the subscriber account to the communication
session.

28. The method of claim 24 wherein an initial policy for
the communication session includes an initial quality of
service (QoS) level rule and the policy/rule change deter-
mined by the PCRF includes a change from the initial QoS
level rule to a new QoS level rule.
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