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References

The following documents contain provisions, which through reference in this text, constitute provisions of the present document.

[15]
3G TS 25.413: "UTRAN Iu Interface RANAP Signalling".
3 Definitions, abbreviations and symbols

3.2
Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be found in 3G TS 21.905 [1].


SAC
Service Area Code
6
Charging Data Collection

6.1
Record contents

Tables 5, 6, 7, 8 and 9 describe the contents of each of the call and event records generated by the GSNs. Each table contains the name of the field, a key indicating whether or not the field is Mandatory (M), and a description of the contents. 

The key field has the following meaning:

M
This field is Mandatory and always present. Any exceptions to this rule are explicitly described.

C
This field is only available under certain Conditions. If available the field is present.


The Conditions under which the field is available are individually described.

O
This field is Optional and configurable either via additional TMN management functions or manufacturer specific means. For the avoidance of doubt, Optional does not mean that the parameter is not supported by the Network Element (NE). Equipment manufacturers shall be capable of providing all of these fields in order to claim conformance with the present document.

The Mandatory (M), Conditional (C) and Optional (O) designations are described at the GSN / CGF interface (see exceptions below) and may be available at the CGF / BS interface to meet the Billing System (BS) requirement.

All the Mandatory or Conditional fields are not required in all CDRs at the GSN / CGF interface in the following cases:

-
Each information element is included at least in one record. This applies for situations where partial records are produced between the GSN and CGF, and the information has not changed, e.g. "Network Initiated PDP Context". The following primary identifier fields are however needed in all records: Record Type, Served IMSI, and if the CDR is related to a PDP context (G-CDR and S-CDR), GGSN Address, then also the Charging ID.

-
GSNs are configured to produce only part of the described information. This applies for situations where record types are not produced or some functional component is excluded from the records such as whole M-CDR or time based charging in G-CDR.

In the case of a distributed CGF the following charging data records are not applicable at the GSN / CGF interface and proprietary solutions or variations to the present document are allowed. However, the described information content needs to be supported to be able to conform to the requirements towards the BS.

6.1.1
GPRS charging data in SGSN (S-CDR)

If the collection of CDR data is enabled then the following GSM or 3G SGSN data shall be available for each PDP context. 

Table 5: GPRS SGSN PDP context data

	Field
	
	Description

	Record Type 
	M
	GPRS SGSN PDP context record. 

	Network Initiated PDP Context
	C
	Present if this is a network initiated PDP context.

	System Type
	C
	Indicates 3G-UMTS System; Not present for GSM GPRS.

	Served IMSI
	M
	IMSI of the served party (if Anonymous Access Indicator is FALSE or not supplied). 

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

	Served MSISDN
	O
	The primary MSISDN of the subscriber.

	SGSN Address
	M
	The IP address of the current SGSN.

	MS Network Capability
	O
	The mobile station Network Capability. 

	Routing Area
	O
	Routing Area at the time of the record creation.

	Local Area Code
	O
	Location area code at the time of the record creation.

	Cell Identifier
	O
	Cell identity or Service Area Code at the time of the record creation.

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

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

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

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

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

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

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

In GSM, data volumes are in Octets above the SNDCP layer and are separated for uplink and downlink traffic.

In 3G, data volumes are in octets above the GTP-U layer and are separated for uplink and downlink traffic.

	Record Opening Time
	M
	Time stamp when PDP context activation is created in this SGSN

or record opening time on following 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 the release of record from this SGSN.

	Diagnostics
	O
	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
	O
	Name of the recording entity

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

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

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

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

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

	Charging Characteristics
	C
	The Charging Characteristics flag retrieved from subscriber's data as described in subclause 6.1.6.2a.


6.1.2
GPRS charging data in GGSN (G-CDR)

If the collection of CDR data is enabled then the following GSM or 3G GGSN data shall be available for each PDP context.

Table 6: GPRS GGSN PDP context data

	Field
	
	Description

	Record Type 
	M
	GPRS GGSN PDP context record. 

	Network initiated PDP context
	C
	Present if this is a network initiated PDP context.

	Served IMSI
	M
	IMSI of the served party (if Anonymous Access Indicator is FALSE or not supplied). 

	Served MSISDN
	O
	The primary MSISDN of the subscriber.

	GGSN Address
	M
	The 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
	M
	The logical name of the connected access point to the external packet data network (network identifier part of APN).

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

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

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

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

	List of Traffic Data Volumes 
	M
	A list of changes in charging conditions for this PDP context, each 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. 

In GSM, data volumes are in octets above the GTP layer and are separated for uplink and downlink traffic.

In 3G, data volumes are in octets above the GTP-U layer and are separated for uplink and downlink traffic.

	Record Opening Time
	M
	Time stamp when this record was opened.

	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
	O
	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
	O
	Name of the recording entity.

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

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

	Charging Characteristics
	C
	The Charging Characteristics flag retrieved from subscriber's data as described in subclause 6.1.6.2a.


6.1.3
GPRS mobile station mobility management data in SGSN (M-CDR) 

If the collection of MS mobility management data is enabled then GSM or 3G SGSN shall start collecting information each time the mobile is attached to the SGSN.

Table 7: GPRS SGSN Mobile Station mobility management data

	Field
	
	Description

	Record Type 
	M
	GPRS SGSN mobility management record.

	Served IMSI
	M
	IMSI of the MS. 

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

	Served MSISDN
	O
	The primary MSISDN of the subscriber.

	SGSN Address
	M
	The IP address of the current SGSN.

	MS Network Capability
	O
	The mobile station network capability.

	Routing Area
	O
	Routing Area at the time of the record creation..

	Local Area Code
	O
	Location Area Code at the time of record creation.

	Cell Identifier
	O
	The Cell Identity or Service Area Code at the time of the record creation.

	Change of Location
	O
	A list of changes in Routing Area Identity, each time stamped.

	Record Opening Time
	M
	Timestamp when this record was opened.

	Duration
	O
	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 release of the record in this SGSN.

	Diagnostics
	O
	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
	O
	Name of the recording entity.

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

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

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

	System Type
	C
	Indicates 3G-UMTS System; Not present for GSM GPRS.

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


6.1.4
GPRS MO SMS 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.

Table 8: SGSN Mobile originated SMS record

	Field
	
	Description

	Record Type
	M
	SGSN Mobile Originated SMS.

	Served IMSI
	M
	The IMSI of the subscriber.

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

	Served MSISDN
	O
	The primary MSISDN of the subscriber.

	MS Network Capability
	M
	The mobile station network capability.

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

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

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

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

	Cell Identifier
	O
	The Cell Identity or Service Area Code 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
	O
	A set of network/ manufacturer specific extensions to the record.

	Node ID
	O
	Name of the recording entity.

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

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

	System Type
	C
	Indicates 3G-UMTS System; Not present for GSM GPRS.

	Destination Number
	O
	The destination short message subscriber number.

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


6.1.5
GPRS MT SMS 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.

Table 9: SGSN Mobile terminated SMS record

	Field
	
	Description

	Record Type
	M
	SGSN Mobile terminated SMS.

	Served IMSI
	M
	The IMSI of the subscriber.

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

	Served MSISDN
	O
	The primary MSISDN of the subscriber.

	MS Network Capability
	M
	The mobile station network capability

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

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

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

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

	Cell Identifier
	O
	The Cell Identity or Service Area Code 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
	O
	A set of network/ manufacturer specific extensions to the record.

	Node ID
	O
	Name of the recording entity.

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

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

	System Type
	C
	Indicates 3G-UMTS System; Not present for GSM GPRS.


6.1.6
Description of Record Fields 

This subclause contains a brief description of each field of the CDRs described in the previous subclause.

6.1.6.27
Routing Area Code/Cell Identifier/Change of location

The location information contains a combination of the Routing Area Code (RAC) and an optional Cell Identifier  of the routing area and cell in which the served party is currently located. In 2G domain the cell identifier is defined by the Cell Identity (CI) and in 3G domain by the Service Area Code (SAC). Any change of location (i.e. Routing Area change) may be recorded in the change of location field including the time at which the change took place.

The change of location field is optional and not required if partial records are generated when the location changes.

The RAC and (optionally) CI are coded according to 3G TS 24.008 [13] and the SAC according 3G TS 25.413[15].

8
Charging Data Record Structure

8.1
ASN.1 definitions for CDR information

Within the current GSM 12-series of specifications the ASN.1 definitions are based on ISO8824 (90) / X.208 (88) [40], which has been superseded by ISO8824-1 (94) / X.680 (94). This newer version not only includes new features but also removes some that were present in ISO8824 (90) / X.208 (88) [40]. 
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) [41] be used in some places. 
ISO8824 (90) / X.208 (88) [40] features that are no longer in ISO8824-1 (94) / X.680 (94) [41] will not be used.

Changes (enhancements) in GSM1205-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)

}

GPRS_Charging-DataTypes {... }

DEFINITIONS IMPLICIT TAGS
::=

BEGIN

-- EXPORTS everything

IMPORTS


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

FROM GSM1205-DataTypes{ ccitt (0) identified-organization (4) etsi(0) mobileDomain (0) gsmOperation-Maintenance (3) moduleId (3) gsm-12-05 (5) InformationModel (0) asn1Module (2) 1 }

AddressString, ISDN-AddressString, IMSI, IMEI, DefaultGPRS-Handling, DefaultSMS-Handling

FROM MAP-CommonDataTypes { ccitt identified-organization (4) etsi(0) mobileDomain (0) gsmNetworkId (1) moduleId (3) map-CommonDataTypes (18) version2 (2) }

ObjectInstance


FROM CMIP-1 {joint-iso-ccitt ms(9) cmip(1) version1 (1) protocol (3)}

ManagementExtension

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

AE-title

FROM ACSE-1 {joint-iso-ccitt association-control(2) abstract-syntax(1) apdus(0) version(1) };

--

-- Note that the syntax of AE-title to be used is from 

-- CCITT Rec. X.227 / ISO 8650 corrigendum and not "ANY"

--

------------------------------------------------------------------------------

--

--  CALL AND EVENT RECORDS

--

------------------------------------------------------------------------------

CallEventRecord
::= CHOICE 

{


sgsnPDPRecord


[0] SGSNPDPRecord,


ggsnPDPRecord


[1] GGSNPDPRecord,


sgsnMMRecord


[2] SGSNMMRecord,


sgsnSMORecord


[3] SGSNSMORecord,


sgsnSMTRecord


[4] SGSNSMTRecord

}

GGSNPDPRecord 
::= SET

{


recordType



[0] CallEventRecordType,


networkInitiation

[1] NetworkInitiatedPDPContext OPTIONAL,


servedIMSI



[3] IMSI,


ggsnAddress



[4] GSNAddress,


chargingID



[5] ChargingID,


sgsnAddress



[6] SEQUENCE OF GSNAddress,


accessPointNameNI

[7] AccessPointNameNI,


pdpType




[8] PDPType,


servedPDPAddress

[9] PDPAddress,


dynamicAddressFlag

[11] DynamicAddressFlag OPTIONAL,


listOfTrafficVolumes
[12] SEQUENCE OF ChangeOfCharCondition,


recordOpeningTime

[13] TimeStamp,


duration



[14] CallDuration,


causeForRecClosing

[15] CauseForRecClosing,


diagnostics



[16] Diagnostics OPTIONAL,


recordSequenceNumber
[17] INTEGER OPTIONAL,


nodeID




[18] NodeID OPTIONAL,


recordExtensions

[19] ManagementExtensions OPTIONAL,


localSequenceNumber

[20] LocalSequenceNumber OPTIONAL,


apnSelectionMode

[21] APNSelectionMode OPTIONAL,


servedMSISDN


[22] MSISDN OPTIONAL,


chargingCharacteristics
[23] ChargingCharacteristics OPTIONAL

}

SGSNMMRecord
::= SET

{


recordType



[0] CallEventRecordType,


servedIMSI



[1] IMSI,


servedIMEI



[2] IMEI OPTIONAL,


sgsnAddress



[3] GSNAddress,


msNetworkCapability

[4] MSNetworkCapability OPTIONAL,


routingArea



[5] RoutingAreaCode OPTIONAL,


locationAreaCode

[6] LocationAreaCode OPTIONAL,


cellIdentifier

[7] CellId OPTIONAL,


changeLocation


[8] SEQUENCE OF ChangeLocation OPTIONAL,


recordOpeningTime

[9] TimeStamp,


duration



[10] CallDuration OPTIONAL, 


sgsnChange



[11] SGSNChange OPTIONAL,


causeForRecClosing

[12] CauseForRecClosing,


diagnostics



[13] Diagnostics OPTIONAL,


recordSequenceNumber
[14] INTEGER OPTIONAL,


nodeID




[15] NodeID OPTIONAL,


recordExtensions

[16] ManagementExtensions OPTIONAL,


localSequenceNumber

[17] LocalSequenceNumber OPTIONAL,


servedMSISDN


[18] MSISDN OPTIONAL,


chargingCharacteristics
[19] ChargingCharacteristics OPTIONAL,


cAMELInformationMM 
    [20] CAMELInformationMM OPTIONAL

}

SGSNPDPRecord 
::= SET

{


recordType



[0] CallEventRecordType,


networkInitiation

[1] NetworkInitiatedPDPContext OPTIONAL,


servedIMSI



[3] IMSI,


servedIMEI



[4] IMEI OPTIONAL,


sgsnAddress



[5] GSNAddress,


msNetworkCapability

[6] MSNetworkCapability OPTIONAL,


routingArea



[7] RoutingAreaCode OPTIONAL,


locationAreaCode

[8] LocationAreaCode OPTIONAL,


cellIdentifier

[9] CellId OPTIONAL,


chargingID



[10] ChargingID,


ggsnAddressUsed


[11] GSNAddress,


accessPointNameNI

[12] AccessPointNameNI,


pdpType




[13] PDPType,


servedPDPAddress

[14] PDPAddress,


listOfTrafficVolumes
[15] SEQUENCE OF ChangeOfCharCondition,


recordOpeningTime

[16] TimeStamp,


duration



[17] CallDuration,


sgsnChange



[18] SGSNChange OPTIONAL,


causeForRecClosing

[19] CauseForRecClosing,


diagnostics



[20] Diagnostics OPTIONAL,


recordSequenceNumber
[21] INTEGER OPTIONAL,


nodeID




[22] NodeID OPTIONAL,


recordExtensions

[23] ManagementExtensions OPTIONAL,


localSequenceNumber

[24] LocalSequenceNumber OPTIONAL,


apnSelectionMode

[25] APNSelectionMode OPTIONAL,


accessPointNameOI

[26] AccessPointNameOI,


servedMSISDN


[27] MSISDN OPTIONAL,


chargingCharacteristics
[28] ChargingCharacteristics OPTIONAL,


systemType



[29] SystemType OPTIONAL,


cAMELInformationPDP  
[30] CAMELInformationPDP OPTIONAL,


rNCUnsentDownlinkVolume
[31] DataVolumeGPRS OPTIONAL,

}

SGSNSMORecord
::= SET

{


recordType



[0] CallEventRecordType,


servedIMSI



[1] IMSI,


servedIMEI



[2] IMEI OPTIONAL,


servedMSISDN


[3] MSISDN OPTIONAL,


msNetworkCapability

[4] MSNetworkCapability,


serviceCentre


[5] AddressString,


recordingEntity


[6] RecordingEntity,


locationArea


[7] LocationAreaCode OPTIONAL,


routingArea



[8] RoutingAreaCode OPTIONAL,


cellIdentifier

[9] CellId OPTIONAL,


messageReference

[10] MessageReference,


originationTime


[11] TimeStamp,


smsResult



[12] SMSResult OPTIONAL,


recordExtensions

[13] ManagementExtensions OPTIONAL, 


nodeID




[14] NodeID OPTIONAL,


localSequenceNumber

[15] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
[16] ChargingCharacteristics OPTIONAL,


systemType



[17] SystemType OPTIONAL


destinationNumber

[18] CalledNumber OPTIONAL,


cAMELInformationSMS

[19] CAMELInformationSMS OPTIONAL

}

SGSNSMTRecord
::= SET

{


recordType



[0] CallEventRecordType,


servedIMSI



[1] IMSI,


servedIMEI



[2] IMEI OPTIONAL,


servedMSISDN


[3] MSISDN OPTIONAL,


msNetworkCapability

[4] MSNetworkCapability,


serviceCentre


[5] AddressString,


recordingEntity


[6] RecordingEntity,


locationArea


[7] LocationAreaCode OPTIONAL,


routingArea



[8] RoutingAreaCode OPTIONAL,


cellIdentifier

[9] CellId OPTIONAL,


originationTime


[10] TimeStamp,


smsResult



[11] SMSResult OPTIONAL,


recordExtensions

[12] ManagementExtensions OPTIONAL,


nodeID




[13] NodeID OPTIONAL,


localSequenceNumber

[14] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
[15] ChargingCharacteristics OPTIONAL,


systemType



[16] SystemType OPTIONAL

}
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