
(19) United States 
(12) Reissued Patent 

Stura et al. 
(10) Patent Number: 
(45) Date of Reissued Patent: 

USOORE45738E 

US RE45,738 E 
Oct. 6, 2015 

(54) CHARGING IN COMMUNICATION 
NETWORKS 

(71) Applicant: Nokia Corporation, Espoo (FI) 

(72) Inventors: Marco Stura, Doha (QA); Gabor 
Bajko, Santa Clara, CA (US) 

(73) Assignee: Nokia Corporation, Espoo (FI) 

(21) Appl. No.: 14/508,417 

(22) Filed: Oct. 7, 2014 
Related U.S. Patent Documents 

Reissue of: 
(64) Patent No.: 7,941,120 

Issued: May 11, 2011 
Appl. No.: 12/559,382 
Filed: Sep. 14, 2009 

U.S. Applications: 
(63) Continuation of application No. 13/890,862, filed on 

May 9, 2013, now Pat. No. Re. 45,239, which is an 
application for the reissue of Pat. No. 7,941,120, which 
is a continuation of application No. 10/625,909, filed 
on Jul. 24, 2003, now Pat. No. 7,610,037. 

(30) Foreign Application Priority Data 

May 13, 2003 (GB) ................................... O3110046 

(51) Int. Cl. 
H04M II/00 (2006.01) 
H0474/24 (2009.01) 

(52) U.S. Cl. 
CPC ....................................... H04W 4/24 (2013.01) 

(58) Field of Classification Search 
CPC ................................ H04W 72/04; H04W 4/24 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,027,269 A 6, 1991 Grant et al. 
5,511,113 A 4/1996 Tasaki et al. 
5,675,723 A 10, 1997 Ekrot et al. 
5,852,724 A 12/1998 Glenn, II et al. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

JP 2000-332750 11, 2000 
JP 2002-522965 T 2002 

(Continued) 
OTHER PUBLICATIONS 

Sarikaya, Behcet. “PacketMode in Wireless Networks: Overview of 
Transition to Third Generation', IEEE Communications Magazine, 
Sep. 2000. pp. 164-172. 

(Continued) 

Primary Examiner — Justin Lee 
(74) Attorney, Agent, or Firm — Mintz Levin Cohn Ferris 
Glovsky and Popeo, P.C. 

(57) ABSTRACT 

This invention relates to a method for Supporting a commu 
nication session of an user equipment, by means of a com 
munication system that includes at least one entity between 
the user equipment and a node with which the user equipment 
is arranged to establish a session, the method including the 
steps of establishing a session between the user equipment 
and the node via the at least one entity, putting the session on 
hold, reserving resources for the session while the session is 
on hold, and resuming the session and distributing charging 
information. 
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1. 

CHARGING IN COMMUNICATION 
NETWORKS 

Matter enclosed in heavy brackets appears in the s 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue; a claim printed with strikethrough indi 
cates that the claim was canceled, disclaimed, or held 
invalid by a prior post-patent action or proceeding. 10 

CROSS REFERENCE TO RELATED APPLICA 
TION 

This application is a continuation application of U.S. 15 
patent application Ser. No. 10/625,909, filed on Jul. 24, 2003, 
now U.S. Pat. No. 7,610,037 entitled “CHARGING IN 
COMMUNICATION NETWORKS which claims the ben 
efit under 35 U.S.C. S 119 of United kingdom application no. 
0311004.6, filed May 13, 2003, the contents of both applica- 20 
tions are hereby incorporated by reference. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

25 

The instant application is an application for reissue of U.S. 
Pat. No. 7,941, 120, which is U.S. patent application Ser: No. 
1 2/559,382, filed Sep. 14, 2009, which is a continuation of 
U.S. patent application Ser: No. 10/625,909 (now U.S. Pat. 
No. 7,610,037), filed Jul. 24, 2003, which claims priority to 30 
United Kingdom Application No. 031 1004.6 filed May 13, 
2003, and the instant application is a continuation applica 
tion of U.S. patent application Ser: No. 1 3/890,862 filed on 
May 9, 2013, which is also an application for reissue of U.S. 
Pat. No. 7,941, 120. 35 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present specification relates generally to charging in 40 

communication networks. The present specification also 
relates generally, but not exclusively; to third generation 
(Universal Mobile Telecommunication System UMTS) net 
works. 

2. Description of the Related Art 45 
A communication system generally refers to a facility that 

enables communication between two or more entities such as 
user terminal equipment and/or network entities and other 
nodes associated with a communication system. The commu 
nication may comprise, for example, communication of 50 
Voice, electronic mail (email), text messages, data, multime 
dia and so on. 
The communication may be provided by a fixed line and/or 

wireless communication interfaces. A feature of some wire 
less communication systems is that they provide mobility for 55 
the users thereof. An example of communication systems 
providing wireless communication is a public land mobile 
network (PLMN). An example of the fixed line system is a 
public switched telephone network (PSTN). 
A communication system typically operates in accordance 60 

with a given standard or specification which sets out what the 
various elements of a system are permitted to do and how that 
should be achieved. For example, the standard or specifica 
tion may define if the user, or more precisely user equipment, 
is provided with a circuit switched server or a packet switched 65 
server or both. Communication protocols and/or parameters 
which are preferably used for the connection are also typi 

2 
cally defined. For example, the manner of how communica 
tion shall be implemented between the user equipment and 
the elements of the communication networks is typically 
based on a predefined communication protocol. In other 
words, a specific set of “rules' on which the communication 
may be based on is preferably defined to enable the user 
equipment to communicate via the communication system. 
The introduction of Third Generation (3G) communication 

systems will, in all likelihood, significantly increase the pos 
sibilities for accessing services on the Internet via mobile user 
equipment (UE) as well as other types of UE. 

Various user equipment (UE) Such as computers (fixed or 
portable), mobile telephones, personal data assistants or orga 
nisers and so on are known to the skilled person and can be 
used to access the Internet to obtain services. Mobile user 
equipment, typically referred to as a mobile station (MS), can 
be defined as a means that is capable of communication via a 
wireless interface with another device such as a base station 
of a mobile telecommunication network or any other station. 
The term “service' used above and hereinafter will gener 

ally be understood to broadly cover any service or goods 
which a user may desire, require or be provided with. The 
term also will generally be understood to cover the provision 
of complimentary services. In particular, but not exclusively, 
the term "service' will be understood to include Internet 
protocol multimedia IM services, conferencing, telephony, 
gaming, rich call, presence, e-commerce and messaging, for 
example, instant messaging. 
The 3G Partnership Project (3GPP) is defining a reference 

architecture for the Universal Mobile Telecommunication 
System (UMTS) core network which will, in all likelihood, 
provide the users of user equipment (UE) with access to these 
services. This UMTS core network is divided into three prin 
cipal domains. These are the Circuit Switched domain, the 
Packet Switched domain and the Internet Protocol Multime 
dia (IM) domain. 
The latter of these, the IM domain, typically makes sure 

that multimedia services are adequately managed. The IM 
domain typically supports the Session Initiation Protocol 
(SIP) as developed by the Internet Engineering Task Force 
(IETF). 

SIP is an application layer signalling protocol for starting, 
changing and ending user sessions as well as for sending and 
receiving transactions. A session may, for example, be a two 
way telephone call or multi-way conference session or con 
nection between a user and an application server (AS). The 
establishment of these sessions generally enables a user to be 
provided with the above-mentioned services. One of the most 
commonly included features of SIP is that the protocol typi 
cally enables personal mobility of a user using mobile UE by 
providing the capability to reach a called party (which can be 
an application server AS) or another user equipment via a 
single location independent address. 
A user connected to SIP based communication system may 

generally communicate with various entities of the commu 
nication system based on standardised SIP messages. SIP is 
typically defined in an Internet Engineering Task Force 
(IETF) protocol specification by G. Rosenberg et al., titled: 
“SIP: session initiation protocol RFC 3261, July 2001. This 
document is herein incorporated by reference in its entirety. 
One version of the third generation standard is “release 5’ 

or “reliS'. This introduces the IP multimedia core network 
subsystem that has been developed to use SIP technology as 
a basis for all IP services such as voice over IP amongst 
others. The SIP standard is a rendezvous protocol which 
typically may be used to establish media sessions between a 
SIP user agent client (UAC) and a SIP user agent server 
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(UAC). To open a session, SIP generally uses the SDP (ses 
sion description protocol) protocol and it is thus possible to 
establish a variety of Sessions, depending on the used appli 
cation both for real time services and non real time services. 
The SIP is generally a flexible protocol that can be used to 
establish different type of Sessions. For example, some ses 
sions may require a certain precondition to be satisfied. Other 
sessions may require reliable provisional responses. Other 
sessions may require confirmation of reserved resources. It is 
also possible to have a variable number of SDP offer/answer 
exchanges. 

In order to enable charging correlation at the media com 
ponent level for charging events related to the same SIP 
session and generated in different domains (i.e. access net 
work and IM subsystem (IMS) network) for the same SIP 
session, the access network charging identifieridentifying the 
resource reservation carrying a particular media flow (e.g. in 
GPRS (general packet radio service) access the GPRS Charg 
ing Identifier and GGSN (gateway GPRS support node) 
address) is preferably to be sent and distributed in the IMS 
network. This access charging identifier is typically sent to 
P-CSCF (PDF) (proxy call session control function and 
policy decision function respectively) via the Go interface 
and distributed in IMS in a SIP “UPDATE message. With the 
next version which has been proposed for the 3GPP standard, 
“release 6' or “rel6 it is possible that for some session set up 
scenarios an UPDATE message is not sent at all. This gener 
ally results in the problem that the network is unable to 
distribute the charging identifier between the network ele 
ments that require this information. 

In the current proposals for release 5, the UPDATE request 
is typically sent from the user equipment to the P-CSCF. A 
confirmation of the preconditions are commonly requested in 
a response when the user equipment finishes a quality of 
service reservation for both the up link and down link direc 
tions. The calling party generally sends the UPDATE request 
to the terminating end point via the signalling path estab 
lished by the INVITE request. The UPDATE request fre 
quently includes in the SDP, the information about the suc 
cessful quality of service bi-directional mode, due to the 
Successful bi-directional PDP context established. The SDP 
generally indicates that the quality of service resource reser 
vation for both send and receive mode was successful from 
the terminating end point side. 

With the proposals for release 6, for example, it is possible 
that a session can be established by a simple SIPINVITE/200 
OK transaction or it is possible that the end points involved in 
the session set up will not make use of preconditions or not 
ask for confirmation of reserved resources. In all of these 
cases, the UPDATE message will typically not be sent and 
thus distribution of the charging identity is generally not 
possible. 

SUMMARY OF THE INVENTION 

It is an aim of certain embodiments of the present invention 
to address the problems discussed previously. 

According to a first embodiment of the present invention, 
there is provided a method for Supporting a communication 
session of an user equipment, by means of a communication 
system that includes at least one entity between the user 
equipment and a node with which the user equipment is 
arranged to establish a session. The method typically includes 
the step of establishing a session between the user equipment 
and the node via the at least one entity, putting the session on 
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4 
hold, reserving resources for the session while the session is 
on hold, and resuming the session and distributing charging 
information. 

According to a second embodiment of the invention, there 
is provided a method for Supporting a communication session 
of an user equipment, by means of a communication system 
that includes at least one entity between the user equipment 
and a node with which the user equipment is arranged to 
establish a session. The method typically includes the step of 
modifying an existing session between the user equipment 
and the node via the at least one entity, putting the session on 
hold, reserving resources for the modified session while the 
session is on hold, and resuming the session and distributing 
charging information. 

According to another embodiment of the invention, there is 
provided a communication system for Supporting a commu 
nication session of an user equipment, the system typically 
including at least one entity between the user equipment and 
a node with which the user equipment is arranged to establish 
a session, the system typically being arranged to establish a 
session between the user equipment and the node via the at 
least one entity, at least one of the node and the user equip 
ment being arranged to put the session on hold, at least one of 
the node and the user equipment being arranged to reserving 
resources for the session while the session is on hold, at least 
one of the node and the user equipment being arranged to 
resume the session; and at least one entity is typically 
arranged to distribute charging information. 

According to another embodiment, there is provided a 
communication system for Supporting a communication ses 
sion of an user equipment, the system typically including at 
least one entity between the user equipment and a node with 
which the user equipment is arranged to establish a session, 
the system generally being arranged to modify a session 
between the user equipment and the node via the at least one 
entity, at least one of the node and the user equipment often 
being arranged to put the session on hold, at least one of the 
node and the user equipment being arranged to reserving 
resources for the modified session while the session is on 
hold, at least one of the node and the user equipment typically 
being arranged to resume the session and at least one entity is 
commonly arranged to distribute charging information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of certain embodiments of the 
present invention and as to how these embodiments may be 
carried into effect, reference will now be made to the accom 
panying drawings in which: 

FIG. 1 shows a schematic system in which certain embodi 
ments of the present invention may be implemented; 

FIG. 2 shows the signal flow in a first embodiment of the 
invention; and 

FIG.3 shows the signal flow in a second embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

In this document, SIP messages are indicated in capitals. 
Certain embodiments of the present invention are particu 

larly applicable to the release 6 version of 3GPP which will 
typically allow the terminals, in other words, the user equip 
ment, to decide for themselves how to use SIP for communi 
cation purposes. It should be appreciated that certain embodi 
ments of the present invention may be applicable to any other 
version of the 3GPP standard or indeed any other standard. 
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Certain embodiments of the present invention are arranged 
to define a mechanism which works with the existing SIP 
specifications to ensure the proper working of the charging 
correlation mechanism in any scenario where no precondition 
is used or UPDATE is only used to modify the already set up 
session. In other words, if an UPDATE request is not used in 
the session setup phase before the dialog is confirmed, in 
other words, final response received to the request, certain 
embodiments of the present invention may be used. 

Reference is made to FIG. 1 which shows schematically a 
system in which certain embodiments of the present invention 
may be implemented. The system typically includes user 
equipment 2. The user equipment 2 may take any Suitable 
form and may, for example, be a mobile or fixed entity Such as 
a mobile telephone, personal digital assistant (PDA), portable 
computer, laptop computer, fixed computer or any other Suit 
able device. The user equipment 2 is typically arranged to 
communication with a first radio access network (RAN) 4a 
via a wireless connection. This wireless connection may beat 
any Suitable frequency, such as, for example, a radio fre 
quency. 
The first radio access network 4a generally includes a base 

station entity (sometimes referred to as node B). For the 
purpose of this document, the term base station will be used 
and is intended to cover any Suitable entity. The radio access 
network 4 also typically includes a control element. Depend 
ing on the standard, the control element may be referred to as 
a radio network controller (RNC) in the case of a UMTS 
system or a base station controller (BSC) in the case of a GSM 
system. It is intended that the term controller cover any such 
control entity. In some arrangements, the control function is 
provided separately from the base station function and a 
single control entity may control a number of base stations. In 
other embodiments of the present invention, each base station 
may incorporate part of the control function. 
The radio access network is typically arranged to commu 

nicate with a core network 6. The core network 6 illustrated in 
FIG. 1 is a packet switched core network. The first radio 
access network 4 is generally connected to a serving GPRS 
(general packet radio service) support node SGSN 10. The 
SGSN 10 is commonly used to switch the packet switched 
transactions. 

The SGSN 10 is typically connected to first and second 
gateway GPRS support nodes GGSN 12a and b. These are 
generally switches at the point where the core network 6 is 
connected to external packet Switched networks. Incoming 
and outgoing packet Switched connections generally will go 
through a GGSN. In the arrangement shown in FIG. 1, the 
GGSNs 12a and b are shown as being connected to an IM (IP 
multi-media) subsystem 14. Each GGSN 12 is typically con 
nected to a P-CSCF 16a and b (proxy call session control 
function) respectively. Each P-CSCF 16a and b generally has 
a PDF (policy decision function). PDF is commonly part of 
the service based local policy (SBLP) architecture of the IP 
multimedia Subsystem. The policy decision function gener 
ally is a logical policy decision element which typically uses 
IP mechanisms to implement service based local policy in the 
IP bearer layer. The PDF generally makes decisions in regard 
to SBLP using policy rules and commonly communicates 
those decisions to the GGSN, which is typically the IP policy 
enforcement point (PEP). In the arrangement shown in FIG. 
1, the PDFs 18a and b respectively are shown as being a 
logical entity of the respective P-CSCF. However, it should be 
appreciated that in alternative embodiments of the present 
invention, the PDF may be a separate entity or incorporated in 
any other suitable entity. 
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6 
The P-CSCF 16a and b are generally connected to an 

interrogating (I)-CSCF 22. The I-CSCF 22 is typically 
arranged to determine the appropriate serving-CSCF (S) 24 
for the end user, that is, the called party. 

FIG. 1 also shows an application server AS 23 in the IM 
network. The GCID may be distributed to the AS in some 
embodiments of the invention. 

Also shown in FIG. 1 is a user 30 which typically does not 
operate in accordance with the third generation standard and, 
for example, may use the SIP protocol. The user 30 is gener 
ally connected to a SIP proxy 32 which commonly enables the 
user agent client to obtain services via the IM subsystem 14. 
The SIP proxy 32 is typically connected to the S-CSCF 24. 
The SIP proxy may be part of an ISP core. The user may be 
user equipment such as a PC, Softphone or the like. 

In certain embodiments of the invention, the core network 
6 and the IMS system 14 may be connected to a CGF (Charg 
ing Gateway Function) 40 which generally includes a charg 
ing collector function CCF. The CCF alternatively may be a 
separate entity. The CGF 40 is commonly connected to a 
billing system 42. The billing system is typically part of the 
operator's network. Likewise the CGF is usually part of the 
operator's network. The CGF and/or the billing system often 
use a common charging identifier that is typically generated 
in the network (access and IMS) to correlate charging infor 
mation which then commonly determines how much a user is 
billed for a given session. It should be appreciated that, in 
alternative embodiments of the invention, any other suitable 
billing mechanism may be used. 

Also shown in FIG. 1 is a second user equipment 26 which 
is generally connected to a second RAN 4b. It should be 
appreciated that this is for illustrative purposes and in practice 
each RAN may be arranged to communicate with a relatively 
large number of user equipment. The second RAN 4b is often 
connected to the SGSN 10. 

Also shown in FIG. 1 is a terminal 43 such as a PC or the 
like which is commonly arranged to be connected to the 
second P-CSCF 18b via another access network 44 which 
may be in accord with any Suitable access technology. 

In certain embodiments of the present invention, the SIP 
user agent client UAC is the calling party which at least in the 
two examples, shown may be the user equipment 2 and the 
user equipment 30. The SIP user agent server UAS is com 
monly the called party which, at least in the examples shown, 
may be the user equipment 26 and the user equipment 2. It 
should be appreciated that this is by way of example only and 
any of the terminals or user equipment may be the called party 
and the calling party, respectively. 

In certain embodiments of the invention, the GCID (GPRS 
charging identifier) is typically sent from the GGSN to the 
PDF functionality. If the PDF functionality is separate from 
the P-CSCF, the GCID may also be sent to the P-CSCF. The 
messages may be sent over the Go interface, that is generally 
the interface between the GGSN and the P-CSCF, typically 
using COPS (Common Open Policy Service) protocol mes 
sages. COPS is generally the protocol used for the Go inter 
face. The GCID is often distributed in SIP signalling to other 
IMS functions such as, but not limited to, the S-CSCF, the 
application server and the I-CSCF. 
The GCID is commonly generated by the GGSN for a 

GPRS PDP context. There is typically a one to one relation 
ship between the GCID and the PDP context. If GPRS is 
generally used to access the IMS, the GCID is used together 
with the GGSN address as the access part of the charging 
correlation vector that typically includes an access part and an 
IMS part, which is generally the IMS charging identifier. The 
charging vector is described in more detail hereinafter. 
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It should be appreciated that embodiments of the present 
invention may be used with access technologies other than 
GPRS. For example, certain embodiments of the invention 
are particularly applicable where the PDF function and the 
Go interface are used, that is where SBLP is commonly used 
at least for charging correlation. 

If the terminal, in other words, the user equipment, does not 
use preconditions or 100 REL (SIP preconditions) then it is 
not possible to distribute the GCID. In this scenario, the 
terminal will typically put the session on hold during the first 
SDP (session description protocol) offer/answer exchange. 
After reserving the resources for the session, the terminal will 
generally resume the session with a re-INVITE message 
which may then distribute the GCID from the P-CSCF to 
other IMS functions. The GCID is commonly included in a 
P-charging-vector, which is described in more detail herein 
after. In particular, the P-CSCF will often put the GCID 
information into the P-charging-vector header in the re-IN 
VITE request which typically resumes the media previously 
put on hold. 

In the alternative, if the terminal modifies the existing 
session by adding a media component or changing the previ 
ously used codec, there is generally no opportunity to carry 
the GCID to the S-CSCF or other functions in the IMS. Thus, 
in this case and according to certain embodiments of the 
present invention, the terminal typically puts the new media 
on hold and generally resumes the media with a re-INVITE 
message once the resources have been Successfully reserved. 
The re-INVITE message thus often distributes the GCID in 
the IMS network. 

Certain embodiments of the present invention may be used 
in IMS network with whatever access network is used. 
According to many of these embodiments, the Go interface is 
implemented at least for charging correlation. 

Reference is now made to FIG. 2 which shows the signal 
ling commonly used in a first embodiment of the present 
invention. Those elements which are the same as or analogous 
to those shown in FIG. 1 are referred to using the same 
reference numbers. It should be appreciated that some ele 
ments, for example the I-CSCF, which would generally be 
present in practice have been omitted for clarity. This embodi 
ment of the invention shows an example where the calling 
party is a non third generation entity. 

In step S1, the UAC or user equipment 30 commonly sends 
an INVITE message to a non-3GPP SIP proxy 32. The SIP 
proxy 32 generally sends the INVITE message in step S2 to 
the S-CSCF 24. The S-CSCF 24 typically sends the INVITE 
message in step S3 to the first P-CSCF 16a, and more specifi 
cally, according to certain embodiments, to do PDF function 
thereof. The first P-CSCF 16a generally forwards the INVITE 
message in step S4 to the user agent server or user equipment 
2. The user agent server 2 typically causes the media streams 
to be inactive in step S5. 

The user agent server 2 generally sends a message to the 
first P-CSCF 16a in step S6 may be a 200 OK message and 
commonly indicates in the SDP that the session is inactive. 
This message is typically forwarded by the first P-CSCF 16a 
to the S-CSCF 24 in step S7. In step S8, the message is 
generally forwarded by the S-CSCF 24 to the SIP proxy 32. In 
step S9, the message is commonly forwarded by the SIP 
proxy 32 to the user agent client 30. 

In step S10, the user agent client 30 typically sends an 
acknowledgement ACK that it has received the message. This 
acknowledgement commonly includes the SDP indicating 
inactive session. This is generally sent to the SIP proxy 32. In 
step S11, the SIP proxy 32 typically forwards the message to 
the S-CSCF 24. This message may be forwarded in turn by the 
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8 
S-CSCF 24 to the first P-CSCF 16a in step S12. In S13, the 
messages may be forwarded by the first P-CSCF 16a to the 
user agent server 2. In step S14, the user agent server 2, in 
conjunction with first GGSN 12a, typically reserve resources. 
In step S15, once the resources have been reserved, the media 
streams may be set to be active by the user agent server 2. Step 
S15 may take place at the same time as step S16. In step S16, 
there may be interactions between the GGSN 12a and 
P-CSCE 16a via the Go interface. In this step ICID (IMS 
Charging Identifier) and GCID information may be 
exchanged. The ICID may be used for session level correla 
tion while the GCID typically is used for media component 
level correlation. GCID identifies the access charging infor 
mation related to a particular media component assuming that 
session/media are not multiplexed in the same PDP Context 
(3GPP Rel 5). 

In step S17, the user agent server 26 may send a re-INVITE 
message with the SDP indicating active session, in other 
words, the medias attributes may be set to sendrecV. 
a=sendrecV for all the medias that need to be active in the 
session. This message is typically forwarded by the first 
P-CSCF 16a to the S-CSCF 24. However, the first P-CSCF 
16a may also include the P-charging vector with the GCID 
information. The S-CSCF 24 generally forwards the INVITE 
message (with or without the P-charging vector) in step S19. 
In step S20, the message is commonly sent from the SIP 
proxy 32 to the UAC 30. 

Reference is made to FIG.3 which shows a second embodi 
ment of the present invention. This embodiment illustrates a 
representative signal flow for an example of a session estab 
lished between 3GPP user agents without any preconditions. 
According to this embodiment, there is a first 3GPP user 
application client, which may be the user equipment 2. This is 
typically associated with the first GGSN 12a and the first 
P-CSCF 16a with a PDF functionality. The user application 
agent server or user equipment 26 is generally associated with 
the Second GGSN 12b and a second P-SCSF 16b. The two 
P-CSCFs are often communicating via a common S-CSCF 
24. However, in some embodiments of the present invention, 
more than one S-CSCF may be provided and indeed there are 
other entities which have been omitted for clarity. 

In step T1, the user agent client 2 commonly sets the media 
streams to be inactive. In step T2, the user agent client 2 
typically sends an INVITE message with SDP indicating the 
media streams are inactive to the first P-CSCF 16a. The first 
P-CSCF 16a generally forwards the message in step T3 to the 
S-CSCF 24. The S-CSCF 24 typically forwards the message 
in step T4 to the second P-CSCF 16b which, in turn, generally 
forwards that message in step T5 to the user agent server 26. 

In step T6, the user agent server 26 commonly sends a 200 
OK acknowledgment with the SDP indicating an inactive 
session to the second P-CSCF 16b. In step T7 the message is 
typically forwarded by the second P-CSCF 16b to the 
S-CSCF 24 which, in turn, generally forwards that message to 
the first P-CSCF 16a in step T8. The first P-CSCF 16a com 
monly forwards the message in step T9 to the user agent client 
2. 

In step T10, the user agent client 2 typically sends an 
acknowledgement message ACK to the first P-CSCF 16a. 
This acknowledgement is generally forwarded by the first 
P-CSCF 16a to the S-CSCF 24 in step T11 and by the S-CSCF 
24 to the second P-CSCF 16b in step T12. The acknowledg 
ment may be forwarded by the second P-CSCF 16b in step 
T13 to the user agent server 26. 

In step T14, resource reservation is commonly carried out 
between the user agent server 26 and the second GGSN 12b. 
Step T16 may take place at the same time as step T14 and 
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resources may be reserved between the user agent client 2 and 
the first GGSN 12a. In step T15, there is typically interaction 
between the Second GGSN 12b and the second P-CSCF 16b 
on the Go interface involving the ICID and the GCID. This is 
often as described in relation to FIG. 2. Step T17 is generally 
similar to step T15 but between the first GGSN 12a and the 
first P-CSCF 16a. Steps T15 and 117 may take place at the 
same time. In step T18, the user agent client 2 typically sets 
the media streams to be active. 

The user agent client 2 then usually sends an INVITE 
message with SDP indicating active media streams, (in other 
words, the medias attributes are typically set to sendrecV. 
a=sendrecV for all the medias that need to be active in the 
session) information in step 119 to the first P-CSCF 16a. 

In step T20, the P-CSCF 16a commonly adds in the 
P-charging-vector including the GCID. In step T21, the 
INVITE message may be forwarded by the S-CSCF 24 to the 
second P-CSCF 16b which in turn generally forwards that 
message in step T22 to the user agent server 26. The user 
agent server 26 typically sends an acknowledgement message 
200 OK with the SDP containing an a sendrecV information. 
The second P-CSCF 16b normally sends a message in step 
T24 to the S-CSCF 24 along with the P-charging-vector with 
the GCID information. In step T25, the S-CSCF 24 usually 
forwards the message without the P-charging-vector, to the 
first P-CSCF 16a which, in turn, commonly forwards that 
message to the user agent client 2 in step T26. 

In one alternative modification to the arrangement shown 
in the first embodiment, the initial INVITE messages (steps 
S1 to S4) may include SDP with a sendrcV information, as in 
steps T1 to T5 of the second embodiment. Likewise, steps S10 
to S13 may be modified in such a scenario to have the same 
form as shown in steps T10 to T13 of the second embodiment, 
that is, not to include the SDP information. Conversely, steps 
T1 to T5 may be modified so that the INVITE message does 
not include the SDP information as in steps S1 to S4 of the 
first embodiment. Likewise, the acknowledgement message 
sent in steps T10 to T13 may have the SDP media stream 
inactive information. 
The table below shows representative P-charging-vector in 

more detail. This is defined in the 3GPP specification number 
TS 24.229 and TS 24.228 which is hereby incorporated in its 
entirety by reference. 

access-network-charging-info = (gprS charging-info generic-param) 
gprS-charging-info =ggSn (SEMI pdp-info) SEMI extension-param 
ggSn = "ggSn EQUAL gen-value 
pdp-info = pdp-sig SEMI gcid SEMI auth-token *(SEMI flow-id) 
pdp-sig = “pdp-sig EQUAL (“yes” (“no') 
gcid = gcid EQUAL gen-value 
auth-token = "auth-token EQUAL gen-value 
flow-id = “flow-id EQUAL gen-value 
extension-param = token EQUAL (token I quoted-string) 

The P-charging-vector header field typically has the fields 
described in RFC 3455 of the IETF which is hereby incorpo 
rated in its entirety by reference. 
The access network charging info parameter is usually an 

incidence of a generic parameter from the current charge 
parameter component of the P-charging-vector header. The 
access network charging info parameter normally includes 
alternative definitions for different access networks. In this 
example, GPRS may be the supported access network as 
indicated in the GPRS-charging-parameter. In other embodi 
ments of the invention, other access networks may be Sup 
ported. For GPRS there are generally the following compo 
nents to track; GGSN address and one or more PDP contexts 
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10 
(PDP-info parameter), an associated GPRS charging identi 
fier (GCID parameter), a media authorisation token (or-token 
parameter) and one or more flow identifiers (flow-id param 
eter) that typically identify associated m-lines within the SDP 
from the SIP signalling. These parameters are usually trans 
ferred from GGSN to the P-CSCF (PDF) over the Go inter 
face. 

It should be appreciated that embodiments of the present 
invention can be used for on-line charging or off-line charg 
ing. 

It is noted herein that while the above described are exem 
plifying embodiments of the invention, there are several 
variations and modifications which may be made to the dis 
closed solution without departing from the scope of the 
present invention as defined in the appended claims. 
We claim: 
1. A method comprising: 
sending, from a user equipment, an invitation message to 

put on hold a communication session, the communica 
tion session established without preconditions to reserve 
resources for the communication session when the pre 
conditions are not Supported by the user equipment, the 
communication session established based on at least one 
of a session initiation protocol and a session data proto 
col; 

reserving resources, at the user equipment, for the commu 
nication session while the communication session is on 
hold; and 

resuming, based on another invitation message, the com 
munication session, the another invitation message rep 
resenting at least one of a confirmation that the resources 
have been reserved and a charging identifier for the 
communication session. 

2. The method of claim 1, further comprising: 
determining if the charging identifier is provided during an 

establishment of the communication session and pro 
ceeding with putting of the communication session on 
hold to the resuming of the communication session only 
when it has been determined that the charging identifier 
has not been provided 

3. The method of claim2, wherein the establishment of the 
communication session comprises operating in accordance 
with universal mobile telecommunications system standard. 

4. The method of claim2, wherein the establishment of the 
communication session includes at least one entity compris 
ing a gateway general packet radio service support node. 

5. The method of claim 1, further comprising: 
determining if the charging identifier is provided during a 

modifying of the communication session and proceed 
ing with putting of the communication session on hold to 
the resuming of the communication session only when it 
has been determined that the charging identifier has not 
been provided 

6. The method of claim 1, further comprising: 
configuring the charging identifier to comprise at least a 

general packet radio service charging identifier 
7. The method as claimed claim 1 further comprising: 
forwarding of the charging identifier for a first access net 

work, the charging identifier provided in a charging vec 
tor 

8. The method of claim 7, wherein the forwarding of the 
charging identifier for the first access network comprises 
forwarding the charging identifier for the first access network 
in the charging vector, wherein the charging vector comprises 
a p-charging vector 

9. An apparatus comprising: 
a user equipment configured to 
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send, from a user equipment, an invitation message to 
put on hold a communication session, the communi 
cation session established without preconditions to 
reserve resources for the communication session 
when the preconditions are not supported by the user 
equipment, the communication session established 
based on at least one of a session initiation protocol 
and a session data protocol; 

reserve resources, at the user equipment, for the com 
munication session while the communication session 
is on hold; and 

resume, based on another invitation message, the com 
munication session, the another invitation message 
representing at least one of a confirmation that the 
resources have been reserved and a charging identifier 
for the communication session. 

10. The apparatus of claim 9, wherein the user equipment 
is further configured to determine if the charging identifier is 
provided during an establishment of the communication ses 
sion and proceeding with putting of the communication ses 
sion on hold to the resuming of the communication session 
only when it has been determined that the charging identifier 
has not been provided 

11. The apparatus of claim 10, wherein the establishment 
of the communication session comprises operating in accor 
dance with universal mobile telecommunications system 
standard. 

12. The apparatus of claim 10, wherein the establishment 
of the communication session includes at least one entity 
comprising a gateway general packet radio service Support 
node. 

13. The apparatus of claim 9, wherein the user equipment 
is further configured to determine if the charging identifier is 
provided during a modifying of the communication session 
and proceeding with putting of the communication session on 
hold to the resuming of the communication session only when 
it has been determined that the charging identifier has not 
been provided 

14. The apparatus of claim 9, wherein the charging iden 
tifier is further configured to comprise at least a general 
packet radio service charging identifier 

15. The apparatus of claim 9, wherein the charging iden 
tifier is provided in a charging vector 

16. The apparatus of claim 15, wherein the charging vec 
tor comprises a p-charging vector 

17. A method comprising: 
receiving, at a second user equipment from a first user 

equipment, an invitation message indicating at least one 
media stream of a communication session is inactive, the 
communication session established without precondi 
tions to reserve at least one resource for the communi 
cation session when the preconditions are not supported 
by the first user equipment, the communication session 
established based on at least one of a session initiation 
protocol and a session data protocol 

reserving, at the second user equipment, the at least one 
resource for the communication session while the at 
least one media session of the communication session is 
inactive, and 
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receiving, at the second user equipment from the first user 

equipment, another invitation message indicating the at 
least one media stream of the communication session is 
set to active, the another invitation message represent 
ing at least one of a confirmation that the at least one 
resource has been reserved and a charging identifier for 
the communication session. 

18. An apparatus comprising: 
at least one processor, and 
at least One memory including computer program code, the 

at least one processor; the at least one memory, and the 
computer program code configured to cause the appa 
ratus to at least. 

receive, at the apparatus from a first user equipment, an 
invitation message indicating at least one media stream 
of a communication session is inactive, the communica 
tion session established without preconditions to reserve 
at least one resource for the communication session 
when the preconditions are not supported by the first 
user equipment, the communication session established 
based on at least one of a session initiation protocol and 
a session data protocol 

reserve, at the apparatus, the at least one resource for the 
communication session while the at least one media 
session of the communication session is inactive, and 

receive, at the apparatus from the first user equipment, 
another invitation message indicating the at least one 
media stream of the communication session is set to 
active, the another invitation message representing at 
least one of a confirmation that the at least One resource 
has been reserved and a charging identifier for the com 
munication Session. 

19. A non-transitory computer-readable medium encoded 
with instructions that, when executed by at least One proces 
sor, perform at least the following: 

receive, at a second user equipment from a first user equip 
ment, an invitation message indicating at least one 
media stream of a communication session is inactive, the 
communication session established without precondi 
tions to reserve at least one resource for the communi 
cation session when the preconditions are not supported 
by the first user equipment, the communication session 
established based on at least one of a session initiation 
protocol and a session data protocol 

reserve, at the second user equipment, the at least one 
resource for the communication session while the at 
least one media session of the communication session is 
inactive, and 

receive, at the second user equipment from the first user 
equipment, another invitation message indicating the at 
least one media stream of the communication session is 
set to active, the another invitation message represent 
ing at least one of a confirmation that the at least one 
resource has been reserved and a charging identifier for 
the communication session. 

k k k k k 


