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4.1.1
CDR Fields on the GSN/CGF (Ga) interface

The tables in the subsequent parts of section 4 specify the Mandatory (M), Conditional (C) and Operator optional (OM  or OC) designations  at the GSN / CGF interface(i.e., the Ga interface). A CDR containing all Mandatory, Conditional and those optional fields provisioned by the operator (OM and OC) is considered to be a Full Qualified CDR. The size of the CDRs could be optionally reduced by allowing a reduced format for Partial CDRs (see definitions in Section 3.1).  During a long user session several Partial CDRs may be generated for the same session.  In this case, some information can be eliminated rather than repeated in all the partial CDRs for that session.  Only changes from one CDR to the next, in addition to mandatory information, can be reported.  All the missing information can be reconstructed from fields in previous partial CDRs for the session. For example, if a subscriber did not change location, the Reduced Partial CDR would not include any location information.

Therefore, two formats are considered for Partial CDRs: 

· a  Full Qualified Partial CDR that contains the Complete CDR Fields, and

· a Reduced Partial CDR that contains all the Mandatory fields (M
) and ONLY the changes that occurred in any other field relative to the previous Partial CDR. 

The first CDR generated when a session is opened shall be a Full Qualified Partial CDR.  Subsequent partial CDRs may be Reduced Partial CDRs.  

Thus, the convention is that when any non-mandatory field is missing from a Reduced Partial CDR, it should be interpreted that the same field as in the previous partial CDR could be used.  Only Mandatory (M fields) and changed fields
 MUST always be included.

The GSNs and the CGF from all vendors that comply with this standard shall always be able to generate or receive Full Qualified Partial CDRs.  Generation and reception of Reduced Partial CDRs on the Ga interface is optional.  However, if Reduced Partial CDRs are transmitted on the Ga interface they must comply with the rules specified in this clause.

4.1.2
CDR Fields on the Core Network-Billing System Interface

The CGF must be able to provide complete CDRs at the CGF / Billing System (BS) interface in the format and encoding described in the present document.  Additional CDR formats and contents, generated by the CGF, may be available at this interface to meet the BS requirements. 

If the GSNs are generating Reduced Partial CDRs on the Ga interface, the CGF must be able to convert the CDRs into Full QualifiedPartial CDRs.  However, if the BS can support Reduced Partial CDRs, no conversion to the full qualified partial CDRs is required.

The possible charging configurations that can be supported on both the Ga and the outbound interfaces are illustrated in Figure 3. Configuration a) is the default arrangement that MUST be supported by all systems.  The other configurations are optional that may be supported IN ADDITION to configuration a).  Configuration b) illustrates the case where the CGF is converting Reduced to Full Qualified Partial CDRs. Configuration c) depicts the case were Reduced Partial CDRs can be received in the billing domain and no conversion is needed.  

Equipment vendors shall declare if the GSNs, the CGF and the BS domain support Reduced Partial CDRs based on the above rules.  If the CGF can not support Reduced Partial CDRs, , then all the GSNs shall be provisioned to generate only full qualified Partial CDRs (i.e., only configuration a) is possible).  On the other hand, if the CGF can convert Partial CDRs format then the GSNs may generate Reduced Partial CDRs based on the rules specified above. In this case configurations b) can also be supported.  Reduced Partial CDRs may also be generated by the GSNs if the billing domain can support the reduced format regardless of the CGF features (configuration c).
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Figure 1: Possible Configurations of CDR Formats that can be supported on the PS domain open interfaces.  Configuration a) shall be available in all systems.  Other Configurations may be used in addition.

4.2
Charging data in SGSN (S-CDR)

If the collection of CDR data is enabled then the SGSN data specified in Table 1 shall be available for each PDP context.  The table provides a brief description of each field.  A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Section 5. 

Table 1: SGSN PDP context data (S-CDR)

Field
Category
Description

Record Type
M
SGSN PDP context record.

Network Initiated PDP Context
OC
A flag that is present if this is a network initiated PDP context.

System Type
OC
Indicates the type of air interface used, e.g. UTRAN.

Served IMSI
M
IMSI of the served party

Served IMEI
OC
The IMEI of the ME, if available.

Served MSISDN
M
The primary MSISDN of the subscriber.

SGSN Address
OM
The IP address of the current SGSN.

MS Network Capability
OM
The mobile station Network Capability.

Routing Area Code (RAC)
OM
RAC at the time of “Record Opening Time”

Location Area Code (LAC)
OM
LAC at the time of “Record Opening Time”

Cell Identifier
OM
Cell identity for GSM or Service Area Code (SAC) for UMTS at the time of “Record Opening Time”.

Charging ID
M
PDP context identifier used to identify this PDP context in different records created by GSNs

GGSN Address Used
M
The control plane IP address of the GGSN currently used. The GGSN address is always the same for an activated PDP context.

Access Point Name Network Identifier
OM
The logical name of the connected access point to the external packet data network (network identifier part of APN).

APN Selection Mode
OM
An index indicating how the APN was selected.

PDP Type
OM
PDP type, i.e. IP, PPP, IHOSS:OSP

Served PDP Address
OC
PDP address of the served IMSI, i.e. IPv4 or IPv6

Dynamic Address Flag
OC
Indicates whether served PDP address is dynamic, which is allocated during PDP context activation.

List of Traffic Data Volumes
OM
A list of changes in charging conditions for this PDP context, each change is time stamped. Charging conditions are used to categorise traffic volumes, such as per QoS/tariff period. Initial and subsequently changed QoS and corresponding data volumes are listed.

Record Opening Time
M
Time stamp when PDP context is activated in this SGSN or record opening time on subsequent partial records.

Duration
M
Duration of this record in the SGSN.

SGSN Change
C
Present if this is first record after SGSN change.

Cause for Record Closing
M
The reason for closure of the record from this SGSN.

Diagnostics
OM
A more detailed reason for the release of the connection.

Record Sequence Number
C
Partial record sequence number in this SGSN. Only present in case of partial records.

Node ID
OM
Name of the recording entity

Record Extensions
OC
A set of network/ manufacturer specific extensions to the record.

Local Record Sequence Number
OM
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Access Point Name Operator Identifier
OM
The Operator Identifier part of the APN.

RNC Unsent Downlink Volume
OC
The downlink data volume which the RNC has not sent to MS.

CAMEL Information
OC
Set of CAMEL information related to PDP context. For more information see Description of Record Fields.

Charging Characteristics
M
The Charging Characteristics applied to the PDP context.

Charging Characteristics Selection Mode
M
Holds information about how Charging Characteristics are applied.

4.3
Charging data in GGSN (G-CDR)

If the collection of CDR data is enabled then the GGSN data specified in Table 2 shall be available for each PDP context.  The table provides a brief description of each field.  A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Section 5.

Table 2: GGSN PDP context data (G-CDR)

Field
Category
Description

Record Type 
M
GGSN PDP context record. 

Network initiated PDP context
OC
A flag that is present if this is a network initiated PDP context.

Served IMSI
M
IMSI of the served party

Served MSISDN
M
The primary MSISDN of the subscriber.

GGSN Address used
M
The control plane IP address of the GGSN used. 

Charging ID
M
PDP context identifier used to identify this PDP context in different records created by GSNs

SGSN Address 
M
List of SGSN addresses used during this record.

Access Point Name Network Identifier
OM
The logical name of the connected access point to the external packet data network (network identifier part of APN).

APN Selection Mode
OM
An index indicating how the APN was selected.

PDP Type
OM
PDP type, i.e. IP, PPP, or IHOSS:OSP

Served PDP Address
OC
PDP address, i.e. IPv4 or IPv6 

Dynamic Address Flag
OC
Indicates whether served PDP address is dynamic, which is allocated during PDP context activation. 

List of Traffic Data Volumes 
OM
A list of changes in charging conditions for this PDP context, each change is time stamped. Charging conditions are used to categorise traffic volumes, such as per tariff period. Initial and subsequently changed QoS and corresponding data values are listed. 



Record Opening Time
M
Time stamp when PDP context is activated in this GGSN or record opening time on subsequent partial records.

Duration
M
Duration of this record in the GGSN.

Cause for Record Closing 
M
The reason for the release of record from this GGSN.

Diagnostics
OM
A more detailed reason for the release of the connection.

Record Sequence Number
C
Partial record sequence number, only present in case of partial records.

Node ID
OM
Name of the recording entity.

Record Extensions
OC
A set of network/ manufacturer specific extensions to the record. 

Local Record Sequence Number
OM
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Charging Characteristics
M
The Charging Characteristics applied to the PDP context.

Charging Characteristics Selection Mode
M
 Holds information about how Charging Characteristics are applied.

4.4
Mobile station mobility management data in SGSN (M-CDR) 

If the collection of MS mobility management data is enabled then the SGSN shall start collecting the information specified in Table 3 each time the mobile is attached to the SGSN.  The table provides a brief description of each field.  A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Section 5.

Table 3: SGSN Mobile Station mobility management data (M-CDR)

Field
Category
Description

Record Type 
M
SGSN mobility management record.

Served IMSI
M
IMSI of the MS. 

Served IMEI
OC
The IMEI of the ME, if available.

Served MSISDN
M
The primary MSISDN of the subscriber.

SGSN Address
OM
The IP address of the current SGSN.

MS Network Capability
OM
The mobile station network capability.

Routing Area Code 
OM
Routing Area at the time of the Record Opening Time.

Local Area Code
OM
Location Area Code at the time of Record Opening Time.

Cell Identifier
OM
The Cell Identity for GSM or Service Area Code (SAC) for UMTS at the time of the Record Opening Time.

Change of Location
OC
A list of changes in Routing Area Code, each with a time stamp.

Record Opening Time
M
Timestamp when MS is attached to this SGSN or record opening time on following partial record.

Duration
M
Duration of this record.

SGSN Change
C
Present if this is first record after SGSN change.

Cause for Record Closing
M
The reason for the closure of the record in this SGSN.

Diagnostics
OM
A more detailed reason for the release of the connection.

Record Sequence Number
C
Partial record sequence number in this SGSN; only present in case of partial records.

Node ID
OM
Name of the recording entity.

Record Extensions
OC
A set of network/ manufacturer specific extensions to the record.

Local Record Sequence Number
OM
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Charging Characteristics
M
The Charging Characteristics used by the SGSN.

Charging Characteristics Selection Mode
M
 Holds information about how Charging Characteristics are applied.

System Type
OC
 Indicates the type of air interface used, e.g. UTRAN.

CAMEL Information
OC
Set of CAMEL information related to Attach/Detach session. For more information see Description of Record Fields.

4.5
SMS-MO data in SGSN (S-SMO-CDR)

If enabled, an S-SMO-CDR SGSN Mobile originated SMS record shall be produced for each short message sent by a mobile subscriber via the SGSN. The fields in the record are specified in Table 4.  The table provides a brief description of each field.  A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Section 5.

Table 4: SGSN Mobile originated SMS record (S-SMO-CDR)

Field
Category
Description

Record Type
M
SGSN Mobile Originated SMS.

Served IMSI
M
The IMSI of the subscriber.

Served IMEI
OC
The IMEI of the ME, if available.

Served MSISDN
M
The primary MSISDN of the subscriber.

MS Network Capability
OM
The mobile station network capability.

Service Centre
OM
The address (E.164) of the SMS-service centre.

Recording Entity
OM
The E.164 number of the SGSN.

Location Area Code
OM
The Location Area Code from which the message originated.

Routing Area Code
OM
The Routing Area Code from which the message originated.

Cell Identifier
OM
The Cell Identity for GSM or Service Area Code (SAC) for UMTS from which the message originated.

Event Time Stamp
M
The time at which the message was received by the SGSN from the subscriber.

Message Reference
M
A reference provided by the MS uniquely identifying this message.

SMS Result
C
The result of the attempted delivery if unsuccessful.

Record Extensions
OC
A set of network/ manufacturer specific extensions to the record. 

Node ID
OM
Name of the recording entity.

Local Record Sequence Number
OM
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Charging Characteristics
M
The Charging Characteristics flag set used by the SGSN.

Charging Characteristics Selection Mode
M
Holds information about how Charging Characteristics are applied.

System Type
OC
 Indicates the type of air interface used, e.g. UTRAN.

Destination Number
OM
The destination short message subscriber number.

CAMEL Information 
OC
Set of CAMEL information related to SMS session. For more information see Description of Record Fields.

4.6
SMS-MT data in SGSN (S-SMT-CDR)

If enabled, an SGSN Mobile terminated SMS record shall be produced for each short message received by a mobile subscriber via the SGSN. The fields in the record are specified in Table 5.  The table provides a brief description of each field.  A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Section 5. 

Table 5: SGSN Mobile terminated SMS record (S-SMT-CDR)

Field
Category
Description

Record Type
M
SGSN Mobile Terminated SMS.

Served IMSI
M
The IMSI of the subscriber.

Served IMEI
OC
The IMEI of the ME, if available.

Served MSISDN
M
The primary MSISDN of the subscriber.

MS Network Capability
OM
The mobile station network capability

Service Centre
OM
The address (E.164) of the SMS-service centre.

Recording Entity
OM
The E.164 number of the SGSN.

Location Area Code
OM
The Location Area Code to which the message was delivered.

Routing Area Code
OM
The Routing Area Code to which the message was delivered.

Cell Identifier
OM
The Cell Identity for GSM or Service Area Code (SAC) for UMTS to which the message was delivered.

Event Time Stamp
M
Delivery time stamp, time at which message was sent to the MS by the SGSN.

SMS Result
C
The result of the attempted delivery if unsuccessful.

Record Extensions
OC
A set of network/ manufacturer specific extensions to the record.

Node ID
OM
Name of the recording entity.

Local Record Sequence Number
OM
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Charging Characteristics
M
Holds information about how Charging Characteristics are applied.

Charging Characteristics Selection Mode
OM
Subscription Ch.Ch., Default Ch.Ch., ...

System Type
OC
 Indicates the type of air interface used, e.g. UTRAN.

5.3
CAMEL Information

This field includes following CAMEL information elements for PDP context (S-CDR), Attach/Detach session (M-CDR) and Mobile originated SMS (S-SMO-CDR) if corresponding CAMEL service is activated. 

· CAMEL Access Point Name NI (S-CDR)

This field contains the network identifier part of APN before modification by the SCF. 

· CAMEL Access Point Name OI (S-CDR)

This field contains the operator identifier part of APN before modification by the SCF.

· CAMEL Calling Party Number (S-SMO-CDR)

This field contains the Calling Party Number modified by the CAMEL service.

· CAMEL Destination Subscriber Number (S-SMO-CDR)

This field contains the short message Destination Number modified by the CAMEL service.

· CAMEL SMSC Address (S-SMO-CDR)

This field contains the SMSC address modified by the CAMEL service.

· SCF address (S-CDR, M-CDR, S-SMO-CDR)

This field identifies the CAMEL server serving the subscriber. Address is defined in HLR as part of CAMEL subscription information

· Service key (S-CDR, M-CDR, S-SMO-CDR)

This field identifies the CAMEL service logic applied. Service key is defined in HLR as part of CAMEL subscription information.

· Default Transaction/SMS Handling (S-CDR, M-CDR, S-SMO-CDR)

This field indicates whether or not a CAMEL encountered default GPRS- or SMS-handling. This field shall be present only if default call handling has been applied. Parameter is defined in HLR as part of CAMEL subscription information. 

· Free Format Data (S-CDR, M-CDR, S-SMO-CDR)

This field contains charging information sent by the gsmSCF in the Furnish Charging Information GPRS messages as defined in 3GPP TS 29.078 [9]. The data can be sent either in one FCI message or several FCI messages with append indicator. This data is transferred transparently in the CAMEL sections of the relevant call records. 

If the FCI is received more then once during one CAMEL call, the append indicator defines whether the FCI information is appended to previous FCI and stored in the relevant record or the information of the last FCI received is stored in the relevant record (the previous FCI information shall be overwritten). 

In the event of partial output the currently valid ‘Free format data’ is stored in the partial record.

· FFD Append Indicator (S-CDR, M-CDR)

This field contains an indicator whether CAMEL free format data is to be appended to free format data stored in previous partial CDR. This field is needed in CDR post processing to sort out valid free format data for that call leg from sequence of  partial records.  Creation of partial records is independent of received FCIs and thus valid free format data may be divided to different partial records. 

If field is missing then free format data in this CDR replaces all received free format data in previous CDRs. Append indicator is not needed in the first partial record. In following partial records indicator shall get value true if all FCIs received during that partial record have append indicator. If one or more of the received FCIs for that call leg during the partial record do not have append indicator then this field shall be missing. 

· Level of CAMEL services (S-CDR, M-CDR)

This field describes briefly the complexity of CAMEL invocation. Categories are the same as in circuit switched services and measure of resource usage in VPLMN requested by HPLMN.

- ‘Basic’ means that CAMEL feature is invoked during the PDP context activation phase only  (e.g. to modify APN_NI / APN_OI). 

- ‘Call duration supervision’ means that PDP context duration or volume supervision is applied in the gprsSSF of the VPLMN (Apply Charging message is received from the gsmSCF)

· Number of DP encountered (S-CDR, M-CDR)

This field indicates how often armed CAMEL detection points (TDP and EDP) were encountered and complements ‘Level of CAMEL service’ field. 

5.6
Charging Characteristics

The Charging Characteristics field as defined in Figure 4 allows the operator to apply different kind of charging methods for the CDRs. 

The functional requirements for the Charging Characteristics are further defined in normative Annex A.
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Figure 4: Charging Characteristics flags

Px (x =0..3) refers to the Charging Characteristics Profile index. Bits classified with a “B” may be used for non standardized behaviour (refer to Annex A).
6.
Charging Data Record Structure

6.1
ASN.1 definitions for CDR information

The ASN.1 definitions are based on ISO8824 (90) / X.208 (88) [16], which has been superseded by ISO8824-1 (94) / X.680 (94)[17]. This newer version not only includes new features but also removes some that were present in ISO8824 (90) / X.208 (88) [16]. Where possible, the GPRS work would be based on those ASN.1 features to both. However, where necessary, the new features in ISO8824-1 (94) / X.680 (94) [17] be used in some places. ISO8824 (90) / X.208 (88) [16] features that are no longer in ISO8824-1 (94) / X.680 (94) [17] will not be used.

Changes (enhancements) in TS32205-DataTypes:

CallEventRecordType 
::= INTEGER 

{ 


moCallRecord


(0),


mtCallRecord


(1),


roamingRecord


(2),


incGatewayRecord

(3),


outGatewayRecord

(4),


transitCallRecord

(5),


moSMSRecord


    (6),


mtSMSRecord


    (7),


moSMSIWRecord


(8),


mtSMSGWRecord


(9),


ssActionRecord


(10),


hlrIntRecord


(11),


locUpdateHLRRecord

(12),


locUpdateVLRRecord

(13),


commonEquipRecord

(14),


moTraceRecord


(15),


mtTraceRecord


(16),


termCAMELIntRecord

(17),

sgsnPDPRecord


(18),


ggsnPDPRecord


(19),


sgsnMMRecord


(20),


sgsnSMORecord


(21),


sgsnSMTRecord


(22)

}

TS32215-DataTypes {itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) umts-Operation-Maintenance (3) ts-32-215 (215) informationModel (0) asn1Module (2) version1 (1)}
DEFINITIONS IMPLICIT TAGS
::=

BEGIN

-- EXPORTS everything 

IMPORTS


CellId, Diagnostics, CallDuration, ManagementExtensions, TimeStamp, MSISDN, LocationAreaCode, MessageReference, RecordingEntity, SMSResult, LevelOfCAMELService, CalledNumber, CallingNumber

FROM TS32205-DataTypes {itu-t (0) identified-organization (4) etsi(0) mobileDomain (0) umts-Operation-Maintenance (3) ts-32-205 (205) informationModel (0) asn1Module (2) version1 (1)}
IMSI, IMEI

FROM MAP-CommonDataTypes { ccitt identified-organization (4) etsi(0) mobileDomain (0) gsm-Network (1) modules (3) map-CommonDataTypes (18) version6 (6) }

DefaultGPRS-Handling, DefaultSMS-Handling, ServiceKey

FROM MAP-MS-DataTypes    { ccitt identified-organization (4) etsi (0) mobileDomain (0)

gsm-Network (1) modules (3) map-MS-DataTypes (11) version6 (6)  }
ManagementExtension

FROM Attribute-ASN1Module {joint-iso-ccitt ms(9) smi(3) part2 (2) asn1Module(2) 1}

;
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