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(54) METHOD AND SYSTEM FOR CORRELATING CHARGING INFORMATION

(57) A method and system for correlating charging
information are disclosed. The method includes: by a first
domain network element (NE), generating a charging
correlation identifier (ID), reporting charging information
that includes the charging correlation ID to a charging
system, and sending the charging correlation ID to a sec-
ond domain NE, so that the second domain NE reports
charging information that includes the charging correla-

tion ID to the charging system, where the charging cor-
relation ID is used for correlating the charging information
reported by the first domain NE with the charging infor-
mation reported by the second domain NE. With the
present invention, the charging information may be cor-
related in different scenarios, and only the NE at one side
needs to be upgraded. Therefore, the upgrade cost may
be lowered, and the charging correlation efficiency may
be increased.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the mobile communications field, and in particular, to a method and system
for correlating charging information.

BACKGROUND OF THE INVENTION

[0002] In the evolution and development process of a network, the circuit switched (CS) domain, being a traditional
media bearer, has good quality of service (QoS), and the packet switched (PS) domain is an important bearer for data
services. With the network convergence, the IP multimedia subsystem (IMS) may use the CS access or PS access as
the bearer in the mobile network. Some services are also derived therein, including the voice call continuity (VCC)
service, combining circuit switched CS and IMS services (CSI), and IMS centralized services (ICS). The ICS enables
the IMS service to use the CS access as a media bearer. It provides the CS access with IMS control, so that the CS
media call and IMS call services have the same service experience. In addition, the media bearer advantage of the CS
domain is effectively used, and media call services with better QoS may be provided.
[0003] The ICS is used in multiple scenarios. The use of ICS may be based on a mobile switching center server (MSC
server) enhanced for ICS, or an ICS user equipment (ICS UE), or an MSC server enhanced for ICS and an ICS UE, or
a standard MSC server and a non ICS UE. In such scenarios of crossing the IMS domain and CS domain, because
control and access are implemented respectively in the IMS domain and the CS domain, the IMS entity may not know
the CS data (including media data and some subscription data) and nor does the CS domain know the state of the
control plane signaling (for example, the state of an IMS session). Therefore, if the IMS domain or the CS domain
completes the charging separately, the charging may be inaccurate due to incomplete charging information collected;
if the IMS domain and the CS domain collect the charging information at the same time, repeated charging may occur
due to failure to correlate the charging information in the IMS domain with the charging information in the CS domain.
[0004] In the prior art, the 3GPP IMS system defines an IMS charging identifier (ICID) and a general packet radio
service charging identifier (GCID) for the charging data correlation. In this solution, the ICID and the GCID are exchanged
between a bearer layer entity and the IMS entity, therefore implementing the charging correlation between the IMS and
the bearer network. The solution is detailed as follows:
[0005] During the setup of a session, the UE activates the Packet Data Protocol (PDP) context. In the PDP context
authorization process, the gateway GPRS support node (GGSN) and the policy decision function (PDF) exchange the
IDs according to the following steps:
[0006] (1) In the authorization decision process, the PDF sends an ICID to the GGSN.
[0007] (2) The GGSN sends a GCID to the PDF in a report on the authorization decision.
[0008] The PDF sends the GCID to the proxy-call session control function (P-CSCF), and the P-CSCF forwards the
GCID to the IMS entity on its home network. The GGSN adds the ICID in a charging data record (G-CDR). When a
single IMS session requires multiple PDP contexts, one or more GCIDs are mapped to the same ICID. Then, the offline
charging system performs correlated charging on the CDRs generated at different layers of the network according to
different charging IDs.
[0009] During the implementation of the present invention, the inventor discovers the following weaknesses in the
prior art: The correlation between the PS domain and the IMS domain is a many-to-many relationship, and a proper time
is available for exchanging the IDs; however, the ICS may cross the CS domain and the IMS domain so that a unified
exchange time is hard to determine. In addition, the relationship between CS media channels and IMS sessions is not
a many-to-many relationship; if the CS domain and the IMS domain exchange IDs, the systems in these two domains
need to be upgraded. Consequently, the system upgrade cost is increased, and the efficiency in correlating the charging
information is decreased.

SUMMARY OF THE INVENTION

[0010] Embodiments of the present invention provide a method and system for correlating charging information to
overcome the following weaknesses in the prior art: To correlate the charging information in the IMS domain with the
charging information in the CS domain, the systems in the two domains need to be upgraded, causing a higher upgrade
cost and lower efficiency in correlating the charging information.
[0011] An embodiment of the present invention provides a method for correlating charging information. The method
includes:

generating, by a first domain network element (NE), a charging correlation ID, reporting charging information that
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includes the charging correlation ID to a charging system, and sending the charging correlation ID to a second
domain NE, so that the second domain NE reports charging information that includes the charging correlation ID to
the charging system, where:
the charging correlation ID is used to correlate the charging information reported by the first domain NE with the
charging information reported by the second domain NE.

[0012] An embodiment of the present invention provides a method for correlating charging information. The method
includes:

receiving a call, and judging whether the call uses an ICID as a charging correlation ID; if so, using the ICID as the
charging correlation ID; otherwise, using a CS call ID or a public service identifier (PSI) directory number (DN) as
the charging correlation ID.

[0013] An embodiment of the present invention provides a domain NE. The domain NE includes:

a correlation ID generating unit, adapted to generate a charging correlation ID;
a first CDR generating unit, adapted to generate a CDR that includes the charging correlation ID, and send the CDR
to a charging system; and
a notifying unit, adapted to generate a message that carries the charging correlation ID, and send the message to
a second domain NE.

[0014] An embodiment of the present invention provides a domain NE. The domain NE includes:

a receiving unit, adapted to receive a Session Initiation Protocol (SIP) message that is sent by the IMS NE and
carries an ICID generated by an IMS NE; and
a second CDR generating unit, adapted to generate a CDR that includes the ICID, and send the CDR to a charging
system.

[0015] An embodiment of the present invention provides a charging correlation system. The system includes:

a receiving module, adapted to receive a call; and
a first judging module, adapted to judge whether the call uses an ICID as a charging correlation ID; if so, use the
ICID as the charging correlation ID; otherwise, use a CS call ID or a PSI DN as the charging correlation ID.

[0016] An embodiment of the present invention provides a system for correlating charging information. The system
includes a first domain NE that communicates with a second domain NE.
[0017] The first domain NE is adapted to generate a charging correlation ID, report charging information that includes
the charging correlation ID to a charging system, and send the charging correlation ID to the second domain; and
[0018] The second domain NE is adapted to report charging information that includes the charging correlation ID to
the charging system, so that the charging system correlates the charging information reported by the first domain with
the charging information reported by the second domain.
[0019] By using the method and system for correlating charging information in embodiments of the present invention,
depending on different scenarios, one domain NE generates a charging correlation ID, and sends the charging correlation
ID to another domain NE; the NEs in both domains send the charging correlation IDs to a charging system, so that the
charging system can correlate the charging information according to the received charging correlation IDs. The method
provided in embodiments of the present invention upgrades only one NE, therefore reducing the upgrade cost and
increasing the charging correlation efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG 1 shows a structure of a charging correlation system in an embodiment of the present invention;
[0021] FIG 2 is a flowchart of a method for correlating charging information in an embodiment of the present invention;
[0022] FIG 3 is a flowchart of a method for correlating charging information in an embodiment of the present invention;
[0023] FIG 4 is a flowchart of a method for correlating charging information in an embodiment of the present invention;
[0024] FIG 5 is a flowchart of a method for correlating charging information in an embodiment of the present invention;
[0025] FIG 6 is a flowchart of a method for correlating charging information in an embodiment of the present invention;
[0026] FIG 7 is a flowchart of a method for correlating charging information in an embodiment of the present invention;
[0027] FIG 8 shows a structure of a system for correlating charging information in an embodiment of the present
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invention;
[0028] FIG 9 shows a structure of a first domain NE in an embodiment of the present invention;
[0029] FIG 10 shows a structure of a second domain NE in an embodiment of the present invention; and
[0030] FIG 11 shows a structure of a system for correlating charging information in an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] FIG 1 shows a structure of a charging correlation system in an embodiment of the present invention. In this
structure, the application server (AS) in the IMS domain may be a service centralization and continuity application server
(SCC AS) adapted to implement service control. The interface between the AS and the charging data function (CDF) is
an Rf interface. The MSC server has a built-in CDF. If the MSC server enhances its ICS capability, the MSC server may
be directly connected to a call session control function (CSCF) (interrogating/serving-call session control function (I/S-
CSCF) in this embodiment; if the MSC server does not enhance the ICS capability, the MSC server may be connected
to the CSCF through a media gateway control function (MGCF). The CDF is adapted to collect charging information and
generate a CDR. Specifically, the charging gateway function (CGF) generates a CDR file, and uploads the CDR file to
a charging system. The following embodiments are implemented based on the charging system.
[0032] FIG 2 is a flowchart of a method for correlating charging information in an embodiment of the present invention.
The method includes the following steps:
[0033] Step 110: A first domain NE generates a charging correlation ID, reports charging information that includes the
charging correlation ID to a charging system, and sends the charging correlation ID to a second domain NE.
[0034] Step 120: The second domain NE reports charging information that includes the charging correlation ID to the
charging system.
[0035] Step 130: The charging system correlates the charging information reported by the first domain NE with the
charging information reported by the second domain NE. Specifically, the charging system may correlate the charging
information reported by the first domain NE with the charging information reported by the second domain NE according
to the charging correlation ID.
[0036] The charging ID includes a CS call ID, an ICID, or a special PSI DN that may uniquely identify a user session.
[0037] FIG 3 is a flowchart of a method for correlating charging information in an embodiment of the present invention.
In this embodiment, the ICID is used as the charging correlation ID, which is used by the IMS domain. Because the ICID
already exists in the IMS NE, the ICID is introduced in the CS domain and is added to the charging information reported
by the MSC server. The method is detailed as follows:
[0038] When the MSC server that is a CS NE that may be connected to the IMS domain, generates a SIP message
(for example, in the case of a mobile originated call, the MSC server generates a SIP INVITE message according to a
received SETUP message); the MSC server generates an ICID, carries the ICID in the P-Charging-Vector header field
of the SIP INVITE message sent to the IMS NE, and carries the ICID in the charging information reported to the charging
system or in the generated CDR. In this way, the charging information generated by the IMS NE also includes the ICDI.
[0039] Or, when the MSC server receives a SIP message (for example, the MSC server receives a SIP INVITE
message that is sent by the IMS NE and carries the ICID generated by the IMS NE in the case of a mobile terminated
call), extracts the ICID from the P-Charging-Vector header field of the SIP INVITE message header, and carries the
ICID in the reported charging information or in the generated CDR.
[0040] The method includes the following steps in a scenario of a mobile originated call (similar to a scenario of a
mobile terminated call):
[0041] Step 210: After receiving a Setup message from the UE, the MSC server generates an ICID and a CDR that
includes the ICID, and sends the CDR to the charging system.
[0042] Because the CDF is built in the MSC server, the MSC server may directly generate a CDR that includes the ICID.
[0043] To carry the ICID in the CDR in the CS domain, a field is added to a sub record of the CS call and event record
(CSRecord). The following describes the addition of a field in the MOCallRecord (the process is similar in the MTCall-
Record):

          MOCallRecord ::=SET
          {
            recordType               [0] RecordType,
            externalChargingID        [75] OPTIONAL
         };

[0044] Step 220 to step 230: The MSC server sends a SIP INVITE message to the AS in the IMS domain through the
CSCF, and carries the ICID in the P-Charging-Vector header field of the SIP message header.
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[0045] The AS in this step may be an SCC AS.
[0046] Specifically, the MSC server sends the SIP INVITE message that carries the ICID to the CSCF; the CSCF
forwards the SIP INVITE message to the AS.
[0047] Step 240 to step 250: The AS returns a SIP 200 (OK) response to the MSC server through the CSCF.
[0048] Specifically, the AS returns a SIP 200 (OK) response to the CSCF; the CSCF sends the SIP 200 (OK) response
to the MSC server.
[0049] Step 260: The AS reports charging information that includes the ICID to the CDF by using an ACR command
of the Diameter protocol. The CDF generates a CDR, and sends the CDR to the charging system through the charging
gateway function (CGF).
[0050] Step 270: The CDF sends an ACA answer message (ANM) to the AS.
[0051] Step 280: The charging system receives the CDR sent by the MSC server and the IMS NE, identifies the
charging correlation ID field according to a field in the CDR, for example, the externalChargingID field in the CDR reported
by the MSC server, and performs correlation on related charging information received from NEs in the IMS domain and
the CS domain. The specific correlation method includes: searching the CDR reported by the MSC server for the
externalChargingID field; if the externalChargingID field is available and equal to the ICID in the CDR reported by the
AS, regarding the CDR as a correlated CDR, and performing correlation, for example, combining and subtracting.
[0052] By using the method for correlating charging information in this embodiment, only the MSC server in the CS
domain needs to be upgraded to generate an ICID, and the ICID is carried in the charging information, without any
change to the IMS domain, therefore lowering the network upgrade cost. In addition, because the IMS domain already
supports the charging information correlation by using the ICID, the charging system may implement the correlation in
an easier way, therefore improving the processing efficiency.
[0053] FIG 4 is a flowchart of a method for correlating charging information in an embodiment of the present invention.
The scenario of this embodiment is as follows: In the ICS, if the UE exchanges service control signaling with the AS (the
SCC AS in this embodiment) before performing a CS call and the AS generates a PSI DN for the call and returns the
PSI DN to the UE, the PSI DN is used to correlate the service control signaling and media bearer signaling (that is, the
media bearer related signaling sent between the MSC server and the IMS NE, which can uniquely identify a session)
on the SCC AS. In this case, the PSI DN may be used as a correlation ID. The method in this embodiment includes the
following steps:
[0054] Step 310: After receiving the Setup message from the UE, the MSC server obtains a PSI DN carried in the
Setup message, generates a CDR according to the PSI DN, and reports the CDR to the charging system. Specifically,
the MSC server uses the PSI DN as the value of the called number in the CDR and reports it to the charging system.
[0055] Step 320 to step 340: The MSC server sends a call setup instruction to the AS. The called number in the call
setup instruction is the PSI DN.
[0056] Specifically, the MSC server sends an integrated services digital network user part (ISUP) initial address
message (IAM) that carries the PSI DN to the MGCF.
[0057] The MGCF converts the message, generates a SIP INVITE message according to the ISUP IAM sent by the
MSC server, carries the PSI DN in the SIP INVITE message, and sends the SIP INVITE message to the AS through the
CSCF.
[0058] Step 350 to step 360: The AS returns a SIP 200 (OK) response to the MGCF through the CSCF.
[0059] Specifically, the AS correlates the service control signaling with the media bearer signaling by using the PSI
DN (a real called number may be determined according to this correlation), replaces the PSI DN with the real called
number, and sends a SIP 200 (OK) response to the CSCF; the CSCF sends the SIP 200 (OK) response to the MGCF.
[0060] Step 370: The MGCF returns an ANM message to the MSC server.
[0061] Step 380: The AS reports charging information that includes the real called number and the PSI DN to the CDF
by using the ACR command of the Diameter protocol; the CDF generates a CDR that includes the PSI DN for the AS,
where the CDR may be a general ASRecord or an extended CDR of the ICS based on the CDR of the AS, and sends
the CDR to the charging system through the CGF.
[0062] The CDF writes the PSI DN into the AccessCorrelationID field of the CDR. To enable the charging system to
identify the AccessCorrelationID field, a sub data type iCS-PSI-DN is added to the AccessCorrelationID field. Details
are as follows:

          AccessCorrelationID ::= CHOICE
          {
            gPRS-Charging-Id                     [2] INTEGER OPTIONAL,
            accessNetworkChargingIdentifier      [4] GraphicString OPTIONAL
            iCS-PSI-DN
         }
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[0063] Step 390: The CDF sends an ACAANM to the AS.
[0064] Step 400: The charging system correlates the charging information according to the ID.
[0065] The charging system receives the CDR from the AS, identifies the correlation ID field in the CDR, that is, the
iCS-PSI-DN in the AccessCorrelationID field according to the CDR type, and performs correlation on related charging
information received from NEs in the IMS domain and the CS domain based on the identified charging correlation ID.
The specific correlation method includes: searching the CDR reported by the MSC server for the calledNumber field; if
the calledNumber field is the same as the iCS-PSI-DN in the CDR reported by the AS, regarding the CDR as a correlated
CDR, and performing correlation, for example, combining and subtracting.
[0066] By using the method for correlating charging information in this embodiment, only the AS in the IMS domain
needs to be upgraded, so that the AS may carry the PSI DN in the charging information, without any change to the CS
domain, therefore lowering the network upgrade cost. In addition, to perform correlation, the charging system only needs
to search the CDRs in the CS domain for a CDR where the called number is the same as the PSI DN, therefore simplifying
the correlation performed by the charging system, and improving the efficiency of the charging system.
[0067] FIG 5 is a flowchart of a method for correlating charging information in an embodiment of the present invention.
In this embodiment, the CS call ID is used as a charging correlation ID. Because the charging correlation ID already
exists in the CS NE, the charging correlation ID is introduced in the IMS domain and added to the charging information
reported by the IMS NE. In this embodiment, the CS call ID may be a call reference (CR) or a network call reference
(NCR). The method is detailed as follows:
[0068] A CS call ID is generated (generated by the MSC server in the case of a mobile originated call and generated
by the MSC server or the MGCF in the case of a mobile terminated call); when the signaling transfer entity in the CS
domain and the IMS domain, that is, the MSC server or the MGCF, performs signaling transfer (for example, in the case
of a mobile originated call, the MSC server generates a SIP INVITE message according to a received SETUP message;
or the MSC server routes a call to the MGCF through an ISUP IAM message, and the MGCF generates a SIP INVITE
message), the signaling transfer entity carries the CS call ID in the generated SIP INVITE message and the IMS NE
carries the CS call ID in the reported charging information; the MSC server carries the call ID in a generated CDR;
[0069] Or, when the signaling transfer entity (that is, the MSC server or the MGCF) in the CS domain and the IMS
domain receives a SIP INVITE signaling message (for example, in the case of a mobile terminated call), the signaling
transfer entity generates a CS call ID, and carries the CS call ID in an ANM of the SIP INVITE sent to the IMS NE; the
IMS NE carries the call ID in the reported charging information; the MSC server may carry the call ID when reporting
the charging information.
[0070] The method for carrying the CS call ID includes: carrying the CS call ID in a header (for example, the P-
Charging-Vector header field, to which a cscr field is added to carry the value) of the SIP INVITE message or the ANM
thereof or in the Session Description Protocol (SDP) information; the CDF writes the CS call ID to the AccessCorrelationID
field of the CDR.
[0071] During the implementation, the charging information may also be correlated according to the CS call ID and
the address of the MSC server. The address of the MSC server may be carried in the Via header field of the SIP message,
and then sent to the IMS NE.
[0072] The following describes the specific process based on a mobile originated call scenario in which the MGCF
generates a SIP INVITE message (the process is similar in a mobile terminated call scenario in which the MSC server
generates a SIP INVITE message). This embodiment is based on the fact that the CR is used as a CS call ID, which is
the same as the fact that the NCR is used as a CS call ID. The method includes the following steps.
[0073] Step 510: The MSC server receives a Setup message from the UE, generates a CDR according to the CR in
the received Setup message, and reports the CDR to the charging system.
[0074] Step 520: The MSC server sends an ISUP IAM that carries the CR to the MGCF.
[0075] Step 530 to step 540: The MGCF converts the message, generates a SIP INVITE message whose message
header or SDP information carries a CR according to the IAM sent by the MSC server, and sends the SIP INVITE
message to the AS (for example, the SCC AS) through the CSCF.
[0076] Specifically, the MGCF sends a SIP INVITE message that carries the CR to the CSCF, and the CSCF sends
the received SIP INVITE message to the AS.
[0077] Step 550 to step 560: The AS returns a SIP 200 (OK) response to the MGCF through the CSCF.
[0078] Specifically, the AS returns a SIP 200 (OK) response to the CSCF; the CSCF sends the SIP 200 (OK) response
to the MGCF.
[0079] Step 570: The MGCF returns an ANM to the MSC server.
[0080] Step 580: The AS reports charging information that includes the CR to the CDF by using the ACR command
of the Diameter protocol. The CDF generates a CDR (a general ASRecord or an extended CDR based on the CDR of
the AS) according to the received charging information, and sends the CDR to the charging system through the CGF.
The CR is written to the AccessCorrelationID field of the CDR. To enable the charging system to identify the processing
method of the AccessCorrelationID field, a data type is added to the AccessCorrelationID field in this embodiment.
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Details are as follows:

          AccessCorrelationID ::= CHOICE
          {
            gPRS-Charging-Id                     [2] INTEGER OPTIONAL,
            accessNetworkChargingIdentifier      [4] GraphicString OPTIONAL
            cS-Charging-Id
         };

[0081] Step 590: The CDF sends an ACAANM to the AS.
[0082] Step 600: The charging system correlates the charging information according to the call ID.
[0083] The charging system receives the CDR from the AS, identifies the correlation ID field in the CDR, that is, the
cS-Charging-Id in the AccessCorrelationID field according to the CDR type, and performs correlation on related charging
information received from NEs in the IMS domain and the CS domain based on the identified charging correlation ID.
The specific correlation method includes: searching the CDR reported by the MSC server for the callReference field; if
the value of the callReference field is equal to the cS-Charging-Id in the CDR reported by the AS, regarding the CDR
as a correlated CDR, and performing correlation, for example, combining and subtracting.
[0084] By using the method for correlating charging information in this embodiment, the CR or the NCR in the CS
domain is sent to the IMS domain; the information is extracted by the AS in the IMS domain, and the call ID is carried
in the reported charging information, so that the charging information is correlated. Because the call ID is already included
in the charging information of the CS domain, only the charging information reported by the AS needs to be extended.
In addition, this method may be applicable to all scenarios in which the charging information in the CS domain and the
IMS domain is correlated, therefore featuring good universality.
[0085] FIG 6 is a flowchart of a method for correlating charging information in an embodiment of the present invention.
In this embodiment, the type of charging correlation ID is selected according to different scenarios, and the corresponding
charging information is reported. In this embodiment, the ICID or the CR is used as the charging correlation ID. The
method includes the following steps:
[0086] In the CS domain: If the MSC server enhances the ICS capability, the externalChargingID is carried in the
generated CDR; if the MSC server does not enhance the ICS capability, an ordinary CDR is generated.
[0087] The SCC AS in the IMS domain performs the following processing:
[0088] Step 710: The SCC AS receives a SIP INVITE message.
[0089] Step 720: The SCC AS judges whether to use the ICID as a charging correlation ID; if so, the process goes to
step 730; otherwise, the process goes to step 740.
[0090] Specifically, the SCC AS makes the judgment in the following mode:
[0091] For a mobile originated call, the SCC AS judges whether the calling UE registers with the IMS domain through
the MSC server; if so, the SCC AS uses the ICID as the correlation ID; otherwise, it uses the CR as the correlation ID.
[0092] Or the SCC AS analyzes the Via header field of the SIP INVITE message, for example:
[0093] via: SIP/2.0/UDP scscfl.homel.net;branch=29hG4bK332b23.1,
[0094] SIP/2.0/UDP mscl.homel.net;branch=z9hG4bK332b23.1
[0095] The SCC AS judges whether the Via header field includes the MSC node; if so, the SCC AS uses the ICID as
the charging correlation ID; otherwise, it uses the CR as the correlation ID.
[0096] For a mobile terminated call, the SCC AS judges whether the called UE registers with the IMS domain through
the MSC server; if so, the SCC AS uses the ICID as the correlation ID; otherwise, it uses the CR as the correlation ID.
[0097] Step 730: The SCC AS uses the ICID as the charging correlation ID of the charging information in the IMS
domain and the CS domain.
[0098] The process of reporting charging information and correlating the charging information is the same as that
shown in FIG 3, and is not further described.
[0099] Step 740: The SCC AS uses the CR/NCR as the charging correlation ID of the charging information in the IMS
domain and the CS domain.
[0100] The process of reporting charging information and correlating the charging information is the same as that
shown in FIG 5, and is not further described.
[0101] By using the method for correlating charging information in this embodiment, the SCC AS judges the scenarios,
and selects different correlation IDs. In this way, the most proper and simple correlation ID may be selected in different
scenarios, therefore greatly simplifying the correlation performed by the charging system.
[0102] FIG 7 is a flowchart of a method for correlating charging information in an embodiment of the present invention.
In this embodiment, the type of charging correlation ID is selected according to different scenarios, and the corresponding
charging information is reported. In this embodiment, the ICID or the PSI DN, or the CR is used as the correlation ID.
The method includes the following steps:
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[0103] In the CS domain: If the MSC server enhances the ICS capability, the externalChargingID is carried in the
generated CDR; if the MSC server does not enhance the ICS capability, an ordinary CDR is generated.
[0104] The SCC AS in the IMS domain performs the following processing:
[0105] Step 810: The SCC AS receives a SIP INVITE message.
[0106] Step 820: The SCC AS judges whether to use the ICID as a charging correlation ID; if so, the process goes to
step 830; otherwise, the process goes to step 840.
[0107] Specifically, the SCC AS makes this judgment in the following mode:
[0108] For a mobile originated call, the SCC AS judges whether the calling UE registers with the IMS domain through
the MSC server; if so, the SCC AS uses the ICID as the correlation ID; otherwise, it continues to make judgment.
[0109] Or the SCC AS analyzes the Via header field of the SIP INVITE message, for example:
[0110] via:SIP/2.0/UDP scscf1.home1.net;branch=29hG4bK332b23.1,
[0111] SIP/2.0/UDP msc1.home1.net;branch=z9hG4bK332b23.1
[0112] The SCC AS judges whether the Via header field includes the MSC node; if so, the SCC AS uses the ICID as
the correlation ID; otherwise, it continues to make judgment.
[0113] For a mobile terminated call, the SCC AS judges whether the called UE registers with the IMS domain through
the MSC server; if so, the SCC AS uses the ICID as the correlation ID; otherwise, it continues to make judgment.
[0114] Step 830: The SCC AS uses the ICID as the charging correlation ID of the charging information in the IMS
domain and the CS domain.
[0115] The process of reporting charging information and correlating the charging information is the same as that
shown in FIG 3, and is not further described.
[0116] Step 840: The SCC AS judges whether to use a dynamic PSI DN as the charging correlation ID. The specific
judgment method is as follows: If the user calls a PSI DN dynamically allocated by the SCC AS, the process goes to
step 850; otherwise, the process goes to step 860.
[0117] Step 850: The SCC AS uses the PSI DN as the charging correlation ID of the charging information in the IMS
domain and the CS domain.
[0118] The process of reporting charging information and correlating the charging information is the same as that
shown in FIG 4, and is not further described.
[0119] Step 860: The SCC AS uses the CR as the charging correlation ID of the charging information in the IMS
domain and the CS domain.
[0120] The process of reporting charging information and correlating the charging information is the same as that
shown in FIG 5, and is not further described.
[0121] By using the method for correlating charging information in this embodiment, the SCC AS judges the scenarios,
and selects different correlation IDs. In this way, the most proper and simple correlation ID may be selected in different
scenarios, therefore greatly simplifying the correlation performed by the charging system.
[0122] FIG 8 shows a structure of a system for correlating charging information in an embodiment of the present
invention. The system includes a first domain NE 81 that communicates with a second domain NE 82.
[0123] The first domain NE 81 is adapted to generate a charging correlation ID, report charging information that
includes the charging correlation ID to a charging system 83, and send the charging correlation ID to a second domain.
[0124] The second domain NE 82 is adapted to report charging information that includes the charging correlation ID
to the charging system 83, so that the charging system 83 correlates the charging information reported by a first domain
with the charging information reported by the second domain.
[0125] Further, FIG 9 shows a structure of the first domain NE in this embodiment. The first domain NE includes: a
correlation ID generating unit 11 adapted to generate a charging correlation ID; a first CDR generating unit 12 adapted
to generate a CDR that includes the charging correlation ID, and send the CDR to the charging system; and a notifying
unit 13 adapted to generate a message that carries the charging correlation ID, and send the message to the second
domain NE. The first CDR generating unit adds a field to the sub record of the CSRecord to store the ICID.
[0126] Specifically, in this embodiment, the first domain may be the CS domain, and the second domain may be the
IMS domain; or the first domain is the IMS domain, and the second domain is the CS domain. When the first domain is
the CS domain, the first domain NE may be the MSC server in the CS domain; the MSC server may generate an ICID
or a CS call ID that is used as the charging ID, generate a SIP message that carries the ICID or the CS call ID, and send
the SIP message to the IMS NE. The CS NE may include a signaling transfer entity and the MSC server. The correlation
ID generating unit and the notifying unit are located in the signaling transfer entity, and the CDR generating unit is located
on the MSC server. When the signaling transfer entity receives a SIP message sent from the IMS NE, it generates a
CS call ID and uses the CS call ID as the charging correlation ID; the signaling transfer entity carries the CS call ID in
the ANM of the received SIP message, and sends the ANM to the IMS NE.
[0127] When receiving a CS call ID sent by the CS NE, the IMS NE carries the CS call ID in the ACR command, and
sends the ACR command to the CDF; the CDF carries the CS call ID in the AccessCorrelationID field of the CDR, and
sends the CDR to the charging system.
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[0128] In this embodiment, when the first domain NE is the IMS NE and the second domain NE is the CS NE, the
charging correlation ID may be the ICID or the PSI DN. When the charging correlation ID is the ICID, the second domain
NE includes: a receiving unit, adapted to receive a SIP message that is sent by the IMS NE and carries the ICID generated
by the IMS NE; and a second CDR generating unit, adapted to generate a CDR that includes the ICID, and send the
CDR to the charging system. The second CDR generating unit adds a field to the sub record of the CSRecord to store
the ICID.
[0129] The IMS NE may be the AS or the CSCF. Specifically, when the first domain NE is the IMS NE, the AS or the
CSCF may generate an ICID or a PSI DN that is used as the charging ID. If the IMS NE generates an ICID, the structure
of the CS NE is shown in FIG 10. FIG 10 shows a structure of the second domain NE in this embodiment. The second
domain NE may include: a receiving unit 21, adapted to receive a SIP message that is sent by the IMS NE and carries
the ICID generated by the IMS NE; and a second CDR generating unit 22, adapted to generate a CDR that includes the
ICID, and send the CDR to the charging system.
[0130] Further, the system for correlating charging information in this embodiment further includes a charging system
83 adapted to correlate the charging information reported by the first domain NE with the charging information reported
by the second domain NE according to the charging correlation ID.
[0131] The specific implementation of the previous process is described in the method embodiment of the present
invention, and is not further described.
[0132] FIG 11 shows a structure of a system for correlating charging information in an embodiment of the present
invention. As shown in FIG 11, the system includes a receiving module 4 and a first judging module 5. The receiving
module 4 is adapted to receive a call. The first judging module 5 is adapted to judge whether the call uses the ICID as
the charging correlation ID; if so, use the ICID as the charging correlation ID; otherwise, use the CS call ID and/or the
PSI DN as the charging correlation ID.
[0133] Specifically, for a mobile originated call, the first judging module 5 is adapted to judge whether the Via header
field of the SIP message for calling includes an MSC node, and if so, determine that the mobile originated call uses the
ICID as the charging correlation ID.
[0134] For a mobile terminated call, the first judging module 5 is adapted to judge whether a called UE registers with
the IMS domain through the MSC server, and if so, determine that the mobile terminated call uses the ICID as the
charging correlation ID.
[0135] The first judging module 5 is further adapted to: judge whether the calling UE in the case of a mobile originated
call or the called UE in the case of a mobile terminated call registers with the IMS domain through the MSC server; if
so, determine that the call uses the ICID as the charging correlation ID.
[0136] When the first judging module 5 determines that the ICID is not used as the charging correlation ID, the system
for correlating charging information in this embodiment further includes a second judging module. The second judging
module is adapted to judge whether the called number is the PSI DN dynamically allocated by the AS; if so, use the PSI
DN as the charging correlation ID; otherwise, use the CS call ID as the charging correlation ID.
[0137] Those skilled in the art may understand that all or part of the steps of the method according to the embodiments
of the present invention may be implemented by a program instructing relevant hardware. The program may be stored
in a computer readable storage medium. When the program runs, the steps of the method according to the embodiments
of the present invention are performed. The storage medium may be a read only memory (ROM), a random access
memory (RAM), a magnetic disk, or a compact disk-read only memory (CD-ROM).
[0138] It should be notes that: Although the present invention is described through some exemplary embodiments,
the invention is not limited to such embodiments. It is apparent that those skilled in the art can make various modifications
and variations to the invention without departing from the spirit and scope of the invention. The invention is intended to
cover the modifications and variations provided that they fall within the scope of protection defined by the following claims
or their equivalents.

Claims

1. A method for correlating charging information, comprising:

generating, by a first domain network element (NE), a charging correlation identifier (ID), reporting charging
information that comprises the charging correlation ID to a charging system, and sending the charging correlation
ID to a second domain NE, so that the second domain NE reports charging information that comprises the
charging correlation ID to the charging system, wherein:
the charging correlation ID is used to correlate the charging information reported by the first domain NE with
the charging information reported by the second domain NE.



EP 2 391 057 A1

10

5

10

15

20

25

30

35

40

45

50

55

2. The method of claim 1, wherein the generating the charging correlation ID, reporting the charging information that
comprises the charging correlation ID to the charging system, and sending the charging correlation ID to the second
domain NE by the first domain NE comprises:

generating, by a mobile switching center server (MSC server), an IP multimedia subsystem (IMS) charging
identifier (ICID);
generating, by the MSC server, a charging data record (CDR) that comprises the ICID, and sending the CDR
to the charging system; and
generating, by the MSC server, a Session Initiation Protocol (SIP) message that carries the ICID, and sending
the SIP message to an IMS NE.

3. The method of claim 2, wherein:

the carrying the ICID in the CDR comprises: adding a field to a sub record of a CSRecord to store the ICID; and
the correlating the charging information reported by the first domain NE with the charging information reported
by the second domain NE comprises:
determining, by the charging system, an ICID according to the field in the CDR, and correlating the charging
information according to the ICID.

4. The method of claim 1, wherein the generating the charging correlation ID, reporting the charging information that
comprises the charging correlation ID to the charging system, and sending the charging correlation ID to the second
domain NE by the first domain NE in the case of a mobile originated call comprises:

generating, by a mobile switching center server (MSC server), a circuit switched (CS) call identifier (ID);
carrying, by the MSC server, the CS call ID in a generated charging data record (CDR), and reporting the CDR
to the charging system; and
carrying the CS call ID in a Session Initiation Protocol (SIP) message header or Session Description Protocol
(SDP) information through a signaling transfer entity in the case of signaling transfer, and sending the SIP
message header or the SDP information to an IP multimedia subsystem (IMS) NE.

5. The method of claim 1, wherein the generating the charging correlation ID, reporting the charging information that
comprises the charging correlation ID to the charging system, and sending the charging correlation ID to the second
domain NE by the first domain NE in the case of a mobile terminated call comprises:

generating, by a signaling transfer entity, a circuit switched (CS) call identifier (ID) when receiving a Session
Initiation Protocol (SIP) message;
carrying, by the signaling transfer entity, the CS call ID in an answer message (ANM) of the SIP message, and
sending the ANM to an IP multimedia subsystem (IMS) NE; and
receiving, by a mobile switching center server (MSC server), the CS call ID through a signaling transfer entity,
carrying the CS call ID in a generated charging data record (CDR), and reporting the CDR to the charging system.

6. The method of claim 1, wherein the generating the charging correlation ID, reporting the charging information that
comprises the charging correlation ID to the charging system, and sending the charging correlation ID to the second
domain NE by the first domain NE comprises:

generating, by an IP multimedia subsystem (IMS) NE, an IMS charging identifier (ICID), generating a charging
data record (CDR) that comprises the ICID through a charging date function (CDF), and sending the CDR to
the charging system; and
generating, by the IMS) NE, a Session Initiation Protocol (SIP) message that carries the ICID, and sending the
SIP message to a circuit switched (CS) domain.

7. The method of claim 6, wherein the reporting the charging information that comprises the charging correlation ID
to the charging system by the second domain NE comprises:

receiving, by a mobile switching center server (MSC server), the SIP message that carries the ICID generated
by the IMS NE from the IMS NE; and
generating, by the MSC server, a CDR that comprises the ICID, and sending the CDR to the charging system.
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8. The method of claim 1, wherein the generating the charging correlation ID, reporting the charging information that
comprises the charging correlation ID to the charging system, and sending the charging correlation ID to the second
domain NE by the first domain NE comprises:

generating, by an application server (AS), a public service identifier (PSI) directory number (DN), sending the
PSI DN to a user equipment (UE), and carrying the PSI DN to a circuit switched (CS) domain through a call
that the UE originates to a mobile switching center server (MSC server) in the CS domain;
receiving, by the AS, a call setup instruction from the MSC server, wherein a called number in the call setup
instruction is the PSI DN;
determining, by the AS, a real called number according to the PSI DN, using the real called number to replace
the PSI DN as the called number, and generating charging information that comprises the PSI DN; and
sending, by the AS, the charging information to a charging data function (CDF), whereupon the CDF carries
the PSI DN in a charging data record (CDR) of the AS and sends the CDR to the charging system.

9. A method for correlating charging information, comprising:

receiving a call, and judging whether the call uses an IP multimedia subsystem (IMS) charging identifier (ICID)
as a charging correlation identifier (ID); if the call uses the ICID as the charging correlation ID, using the ICID
as the charging correlation ID; if the call does not use the ICID as the charging correlation ID, using a circuit
switched (CS) call ID or a public service identifier (PSI) directory number (DN) as the charging correlation ID.

10. The method of claim 9, wherein the judging whether the call uses the ICID as the charging correlation ID comprises:

for a mobile originated call, judging whether the Via header field of a Session Initiation Protocol for calling
comprises a mobile switching center (MSC) node; if the Via header field of the Session Initiation Protocol for
calling comprises the MSC node, determining that the mobile originated call uses the ICID as the charging
correlation ID; and
for a mobile terminated call, judging whether a called user equipment (UE) registers with the IMS domain through
a mobile switching center server (MSC server); if the called UE registers with the IMS domain through the MSC
server, determining that the mobile terminated call uses the ICID as the charging correlation ID.

11. A domain network element (NE), comprising:

a correlation ID generating unit, adapted to generate a charging correlation identifier (ID);
a first CDR generating unit, adapted to generate a charging data record (CDR) that comprises the charging
correlation ID, and send the CDR to a charging system; and
a notifying unit, adapted to generate a message that carries the charging correlation ID, and send the message
to a second domain NE.

12. A domain network element (NE), comprising:

a receiving unit, adapted to receive a Session Initiation Protocol (SIP) message that is sent by an IP multimedia
subsystem (IMS) NE and carries an IMS charging identifier (ICID) generated by the IMS NE; and
a second CDR generating unit, adapted to generate a charging data record (CDR) that comprises the ICID,
and send the CDR to a charging system.

13. A charging correlation system, comprising:

a receiving module, adapted to receive a call; and
a first judging module, adapted to judge whether the call uses an IP multimedia subsystem (IMS) identifier (ICID)
as a charging correlation identifier (ID); if the call uses the ICID as the charging correlation ID, use the ICID as
the charging correlation ID; if the call does not use the ICID as the charging correlation ID, use a circuit switched
(CS) call ID or a public service identifier (PSI) directory number (DN) as the charging correlation ID.

14. The charging correlation system of claim 13, further comprising:

a second judging module, adapted to: if determining that the ICID is not used as the charging correlation ID,
judge whether a called number is the PSI DN dynamically allocated by an application server (AS); if the called
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number is the PSI DN, use the PSI DN as the charging correlation ID; if the called number is not the PSI DN,
use the CS call ID as the charging correlation ID.

15. A system for correlating charging information, comprising a first domain network element (NE) that communicates
with a second domain NE, wherein:

the first domain NE is adapted to generate a charging correlation identifier (ID), report charging information that
comprises the charging correlation ID to a charging system, and send the charging correlation ID to the second
domain; and
the second domain NE is adapted to report charging information that comprises the charging correlation ID to
the charging system, so that the charging system correlates the charging information reported by the first domain
with the charging information reported by the second domain.

16. The system of claim 15, wherein the first domain NE is a mobile switching center server (MSC server) in a circuit
switched (CS) domain, the second domain NE is an IP multimedia subsystem (IMS) NE, and the charging correlation
ID is an IMS charging identifier (ICID) or a CS call ID.

17. The system of claim 15, wherein the first domain NE is a signaling transfer entity and the mobile switching center
server (MSC server) in the circuit switched (CS) domain and the charging correlation ID is a CS call ID.

18. The system of claim 15, wherein the first domain NE is an IP multimedia subsystem (IMS) NE, the second domain
NE is a circuit switched (CS) NE, and the charging correlation ID is an IMS charging identifier (ICID) or a public
service identifier (PSI) directory number (DN).
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