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3GPP TS 32.240: "Telecommunication management; Charging management; Charging Architecture and Principles".

[2]-[9]
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[10]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[11]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[12]
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".

[13]-[19]
Void.

[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[21]-[29]
Void.

[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31]
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".

[32]
3GPP TS 32.272: "Telecommunication management; Charging management; Push-to-talk over Cellular (PoC) charging".

[33]
3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging".
[34]-[39]
Void.

[40]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".

[42]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Records (CDR) file format and transfer".

[43]-[49]
Void.

[50]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[51]-[59]
Void.

[60]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[61]
3GPP TS 24.080: "Mobile radio Layer 3 supplementary service specification; Formats and coding".  Editor’s note:  check if this is the correct reference for the generic ASN.1 module
[62]
ETS 300 196: "Digital Subscriber Signalling System No. one (DSS1) protocol".

[63]
3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

[64]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[65]
ITU-T Recommendation E.164: The international public telecommunication numbering plan

[66]
3GPP TS 29.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL); CAMEL Application Part (CAP) specification".

[67]
ITU-T Recommendation Q.767: Application of the ISDN user part of CCITT signalling system No. 7 for international ISDN interconnections

[68]
3GPP TS 23.003: "Numbering, Addressing and Identification".

[69]
3GPP TS 22.002: "Circuit Bearer Services (BS) supported by a Public Land Mobile Network (PLMN)".

[70]
3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[71]
3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)".

[72]
3GPP TS 23.040: "Technical realization of Short Message Service (SMS)".

[73]
3GPP TS 22.004: "General on supplementary services".

[74]
3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2".

[75]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".

[76]
3GPP TS 25.413: "UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling".

[77]
3GPP TS 23.207: "End-to-end Quality of Service (QoS) concept and architecture".

[78]
3GPP TS 29.207: "Policy control over Go interface".

[79]
3GPP TS 24.229: "Internet Protocol (IP) multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[80]
3GPP TS 23.218: "IP Multimedia (IM) session handling; IM call model; Stage 2".

[81]
3GPP TS 23.140: "Multimedia Messaging Service (MMS); Functional description; Stage 2".

[82]
3GPP TS 29.061: " Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[83]
OMA Location Working Group "Mobile Location Protocol Specification", [http://www.openmobilealliance.org].
[84]
3GPP TS 23.125: "Overall High Level Functionality and Architecture Impacts of Flow Based Charging; Stage 2”
[85]
3GPP TS 29.210: "Charging rule provisioning over Gx interface".
[86]-[100]
Void.

[101]
ITU-T Recommendation X.680 | ISO/IEC 8824-1: "Information technology; Abstract Syntax Notation One (ASN.1): Specification of Basic Notation".

[102]
ITU-T Recommendation X.690 | ISO/IEC 8825-1: "Information technology - ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER)".

[103]
ITU-T Recommendation X.691 | ISO/IEC 8825-2: "Information technology - ASN.1 encoding rules: Specification of Packed Encoding Rules (PER)".

[104]
ITU-T Recommendation X.693 | ISO/IEC 8825-4: "Information technology - ASN.1 encoding rules: XML encoding rules (XER).
[105]
ITU-T Recommendation X.2ab CMIP
[106]
ITU-T Recommendation X.721 ISO/IEC 10165-2: " Information technology - Open Systems Interconnection - Structure of management information: Definition of management information".

[107]
ITU-T Recommendation X.2cd ACSE

[108]
3GPP TS 29.140: "Multimedia Messaging Service (MMS); MM10 interface Diameter based protocol; Stage 3".

[109]
ITU-T Recommendation Q.773: "Transaction capabilities formats and encoding".
Editor’s Note:  to be completed, also more service charging TSs might need to be added. 

End of Change in Clause 2
Change in Clause 5.1.2.2

 5.1.2.2
PS domain CDR parameters

This subclause contains the description of the CDR parameters that are specific to the PS domain CDR types as specified in TS 32.251 [11].

5.1.2.2.1
Access Point Name (APN) Network/Operator Identifier

These fields contain the actual connected Access Point Name Network/Operator Identifier determined either by MS, SGSN or modified by CAMEL service. An APN can also be a wildcard, in which case the SGSN selects the access point address.

Following TS 23.003 [68], the APN field is specified in the CDR by two variable strings. The first is the APN Network Identifier (NI portion) and the second is the APN Operator Identifier (OI portion). The APN NI may contain one or more label as described in TS 23.003 [68]. The APN OI is composed of three labels. The first and second labels together shall uniquely identify the PLMN operator (e.g. "mnc<operator mnc>.mcc<operator mcc>.gprs"). 

To represent the APN NI and OI in the GPRS CDRs, the "dot" notation shall be used.

See 3GPP TS 23.003 [68] and 3GPP TS 23.060 [74] for more information about APN format and access point decision rules.

5.1.2.2.2
APN Selection Mode

This field indicates how the SGSN selected the APN to be used. The values and their meaning are as specified in 3GPP TS 29.060 [75] clause 7.9 'Information elements'.

5.1.2.2.3
CAMEL Charging Information

This field contains the CAMEL Information as defined for the PDP context from the SGSN as the copy including Tag and Length from the SGSN's CDR (S‑CDR).

5.1.2.2.4
CAMEL Information

This field includes following CAMEL information elements for PDP context (S-CDR), Attach/Detach session (M-CDR), Mobile originated SMS (S-SMO-CDR) and Mobile terminated SMS (S-SMT-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 CSE. 

· CAMEL Access Point Name OI (S-CDR):

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

· CAMEL Calling Party Number (S-SMO-CDR, S-SMT-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, S-SMT-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, S-SMT-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, S-SMT-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, S-SMT-CDR):

This field contains charging information sent by the gsmSCF in the Furnish Charging Information GPRS messages as defined in 3GPP TS 29.078 [66]. 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 clauses 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 DPs encountered (S-CDR, M-CDR):

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

· smsReferenceNumber (S-SMO-CDR, S-SMT-CDR)

This parameter contains the SMS Reference Number assigned to the Short Message by the SGSN.

5.1.2.2.5
Cause for Record Closing

This field contains a reason for the release of the CDR including the following:

-
normal release: PDP context release (end of context or SGSN change) or GPRS detach;

-
partial record generation: data volume limit, time (duration) limit, maximum number of changes in charging conditions or intra SGSN intersystem change (change of radio interface from GSM to UMTS or vice versa);

-
abnormal termination (PDP or MM context);

· unauthorized network originating a location service request;

· unauthorized client requesting a location service;

· position method failure at a location service execution;

· unknown or unreachable LCS client at a location service request;

-
management intervention (request due to O&M reasons).

A more detailed reason may be found in the diagnostics field.

5.1.2.2.6
Cell Identifier

For GSM, the Cell Identifier is defined as the Cell Id, reference 24.008[64], and for UMTS it is defined as the Service Area Code in TS 25.413 [76].

5.1.2.2.7
Charging Characteristics

The Charging Characteristics field allows the operator to apply different kind of charging methods in the CDRs. A subscriber may have Charging Characteristics assigned to his subscription. These characteristics can be supplied by the HLR to the SGSN as part of the subscription information, and, upon activation of a PDP context, the SGSN forwards the charging characteristics to the GGSN according to the rules specified in Annex A. This information can be used by the GSNs to activate CDR generation and control the closure of the CDR or the traffic volume containers (see clause 5.15). It can also be used in nodes handling the CDRs (e.g., the CGF or the billing system) to influence the CDR processing priority and routing. These functions are accomplished by specifying the charging characteristics as sets of charging profiles and the expected behaviour associated with each profile. The interpretations of the profiles and their associated behaviours can be different for each PLMN operator and are not subject to standardisation. In the present document only the charging characteristic formats and selection modes are specified.

The functional requirements for the Charging Characteristics as well as the profile and behaviour bits are further defined in normative Annex A, including the definitions of the trigger profiles associated with each CDR type.

The format of charging characteristics field is depicted in Figure 4. Px (x =0..3) refers to the Charging Characteristics Profile index. Bits classified with a "B" may be used by the operator for non-standardised behaviour (see Annex A).

It is possible to ascribe the same semantic meanings to bits P0 through P3 as exists in release 99 technical specification TS 32.015 [xx]. That is, the P3 (N) flag in the Charging Characteristics indicates normal charging, the P2 (P) flag indicates prepaid charging, the P1 (F) flag indicates flat rate charging and the P0 (H) flag indicates charging by hot billing. For example, the case where the P0 bit is turned on would correspond to the behaviour associated with the operator's own definition of Hot Billing, such as short time and volume limits for CDR closure as well as priority processing by CDR handling nodes (e.g., CGF and billing system). It is the responsibility of the PLMN operator to exactly define the meaning of the profile bits, P0 to P3, and make them compatible with the R99 flags if so required. This implies that one or more of the bits shall be set according to the charging characteristics received from the HLR and transmitted by the CDR generating node over the Ga interface.
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Figure 5.1: Charging Characteristics flags

5.1.2.2.8
Charging Characteristics Selection Mode

This field indicates the charging characteristic type that the GSNs applied to the CDR. In the SGSN the allowed values are:

· Home default;

· Visiting default;

· Roaming default;

· APN specific;

· Subscription specific.

In the GGSN the allowed values are:

· Home default;

· Visiting default;

· Roaming default;

· SGSN supplied.

Further details are provided in Annex A.

5.1.2.2.9
Charging ID

This field is a charging identifier, which can be used together with GGSN address to identify all records produced in SGSN(s) and GGSN involved in a single PDP context. Charging ID is generated by GGSN at PDP context activation and transferred to context requesting SGSN. At inter-SGSN routing area update charging ID is transferred to the new SGSN as part of each active PDP context. 

Different GGSNs allocate the charging ID independently of each other and may allocate the same numbers. The CGF and/or BS may check the uniqueness of each charging ID together with the GGSN address and optionally (if still ambiguous) with the record opening time stamp.

5.1.2.2.10
Destination Number

This field contains short message Destination Number requested by the user. See 32.250 [10].

5.1.2.2.11
Diagnostics

This field includes a more detailed technical reason for the releases of the connection refer TS 32.250 [10]. The diagnostics may also be extended to include manufacturer and network specific information.

5.1.2.2.12
Duration

This field contains the relevant duration in seconds for PDP contexts (S-CDR, G-CDR, eG-CDR) and attachment (M-CDR). It is the duration from Record Opening Time to record closure. For partial records this is the duration of the individual partial record and not the cumulative duration.

It should be noted that the internal time measurements may be expressed in terms of tenths of seconds or even milliseconds and, as a result, the calculation of the duration may result in the rounding or truncation of the measured duration to a whole number of seconds.

Whether or not rounding or truncation is to be used is considered to be outside the scope of the present document subject to the following restrictions:

1)
A duration of zero seconds shall be accepted providing that the transferred data volume is greater than zero.

2)
The same method of truncation/rounding shall be applied to both single and partial records.

5.1.2.2.13
Dynamic Address Flag

This field indicates that PDP address has been dynamically allocated for that particular PDP context. This field is missing if address is static i.e. part of PDP context subscription. Dynamic address allocation might be relevant for charging e.g. the duration of PDP context as one resource offered and possible owned by network operator.

5.1.2.2.14
Event Time Stamps

These fields contain the event time stamps relevant for each of the individual record types.

All time-stamps include a minimum of date, hour, minute and second.

5.1.2.2.15
External Charging Identifier

A Charging Identifier received from a none-GPRS, external network entity. 

· When inter-working with IMS the external charging identifier is the ICID (IMS Charging IDentifier) as received from the IMS network by the GGSN;

· If required, Inter-working with other external entities will be subject of specification for further releases.

5.1.2.2.16
GGSN Address Used

These fields are the current serving GGSN IP Address for the Control Plane. If both an IPv4 and an IPv6 address of the GGSN are available, the GSNs shall include the IPv4 address in the CDR.

5.1.2.2.17
IMS Signalling Context

Indicates if the PDP context is used for IMS signalling. It is only present if the PDP context is an IMS signalling PDP context. A PDP context for IMS signalling is determined via the "IM CN Subsystem Signalling Flag" conveyed via the "Activate PDP context request" message from the MS to the network (refer to TS 24.008 [64])

5.1.2.2.18
LCS Cause

The LCS Cause parameter provides the reason for an unsuccessful location request according TS  49.031 [71].

5.1.2.2.19
LCS Client Identity

This field contains further information on the LCS Client identity:

· Client External ID;

· Client Dialled by MS ID;

· Client Internal ID.

5.1.2.2.20
LCS Client Type

This field contains the type of the LCS Client as defined in TS 29.002 [60].

5.1.2.2.21
LCS Priority

This parameter gives the priority of the location request as defined in TS 49.031 [71].

5.1.2.2.22
LCS QoS

This information element defines the Quality of Service for a location request as defined in TS 49.031 [71].
5.1.2.2.23


List of Service Data Volumes
This list includes one or more service data volume containers. Depending on reporting level one service data volume container can include charging data related to one charging rule or to one rating group. Each service data volume container can include the following fields:

Rating Group, Charging Rule Name,  Service Identifier, Result Code, Time of First Usage, Time of Last Usage, Time Usage, Service Condition Change, Qos Information, Data Volume Uplink, Data Volume Downlink and Report Time. 

Rating Group is the rating group identifier. The parameter corresponds to the Charging Key as specified in 3GPP TS 23.125 [84]. This field is included always. 
Charging Rule Name is the charging rule identifier. This field is included then reporting level is charging rule specific as specified in 3GPP TS 29.210 [85].  

Note! If reporting level is rating group specific there can be more than one charging rule related to one container and therefore Charging Rule Name is not required.

Service Identifier is an identifier for a service. The service identifier may designate an end user service, a part of an end user service or an arbitrarily formed group thereof. This field is included then reporting level is charging rule specific as specified in 3GPP TS 29.210 [85].  
Note! If reporting level is rating group specific there can be more than one service identifier related to one container and therefore Service Identifier is not required.
Result Code contains the result code after the interconnection with the OCS. This field can be included only if online charging is used in parallel.
Time of First and Last Usage are the time stamps, for the first and last IP packet transfer. These fields are included if duration metering is required by metering method as specified in 3GPP TS 29.210 [85]. 
Time Usage contains the effective used time within recording interval. This field is included if duration metering is required by metering method as specified in 3GPP TS 29.210 [85].  

Service Condition Change defines the reason for closing the service data container (see TS 32.251 [11]), such as PDP context modification (e.g. QoS change), tariff time change, failure-handling procedure triggering, service data flow report (e.g. time or volume limit) and closure of the CDR. This field is specified as bitmask to support multiple change triggers same time (e.g. SGSN and QoS change). 

Qos Information contains the negotiated QoS applied for the PDP context and is included in the first service data container. In following containers QoS information is present if previous change condition is "QoS change".
Data Volume Uplink and Downlink, includes the number of octets transmitted during the use of the packet data services in the uplink and/or downlink direction, respectively. These fields are included if volume metering is required by metering method as specified in 3GPP TS 29.210 [85].

Report Time is a time stamp, which defines the moment when the service data container is closed.
5.1.2.2.24
List of Traffic Data Volumes

This list includes one or more containers, each includes the following fields:

Data Volume Uplink, Data Volume Downlink, Change Condition and Change Time. 

Data Volume, Uplink and/or Downlink, includes the number of octets transmitted during the use of the packet data services in the uplink and/or downlink direction, respectively.

Change Condition defines the reason for closing the container (see TS 32.251 [11]), such as tariff time change, QoS change or closing of the CDR. 

Change Time is a time stamp, which defines the moment when the volume container is closed or the CDR is closed. All the active PDP contexts do not need to have exactly the same time stamp e.g. due to same tariff time change (variance of the time stamps is implementation and traffic load dependent, and is out of the scope of standardisation).

First container includes following optional fields: QoS Requested (not in G-CDR) and QoS Negotiated. In following containers QoS Negotiated is present if previous change condition is "QoS change". In addition to the QoS Negotiated parameter the QoS Requested parameter is present in following containers if the change condition is "QoS change" and the QoS change was initiated by the MS via a PDP context modification procedure.

Table 5.1 illustrates an example of a list, which has three containers (sets of volume counts) caused by one QoS change and one tariff time change.

Table 5.1: Example list of traffic data volumes

	QoS Requested = QoS1

QoS Negotiated = QoS1

Data Volume Uplink = 1

Data Volume Downlink = 2

Change Condition = QoS change

Time Stamp = TIME1
	QoS Requested = QoS2 (if requested by the MS)QoS Negotiated = QoS2

Data Volume Uplink = 5

Data Volume Downlink = 6

Change Condition = Tariff change

Time Stamp = TIME2
	Data Volume Uplink = 3

Data Volume Downlink = 4

Change Condition = Record closed

Time Stamp = TIME3


First container includes initial QoS values and corresponding volume counts. Second container includes new QoS values and corresponding volume counts before tariff time change. Last container includes volume counts after the tariff time change. The total volume counts can be itemised as shown in Table 5.2 (tariff1 is used before and tariff2 after the tariff time change):

Table 5.2: Itemised list of total volume count corresponding to Table 5.1

	
	
	Container

	QoS1+Tariff1
	uplink = 1, downlink = 2
	1

	QoS2+Tariff1
	uplink = 5, downlink = 6
	2

	QoS2+Tariff2
	uplink = 3, downlink = 4
	3

	QoS1
	uplink = 1, downlink = 2
	1

	QoS2
	uplink = 8, downlink = 10
	2+3

	Tariff1 
	uplink = 6, downlink = 8
	1+2

	Tariff2 
	uplink = 3, downlink = 4
	3


The amount of data counted in the GGSN shall be the payload of the GTP-U protocol at the Gn interface. Therefore the data counted already includes the IP PDP bearer protocols i.e. IP or PPP.

The data volume counted in the SGSN is dependent on the system. For GSM SGSN the data volume is the payload of the SNDCP PDUs at the Gb interface. For UMTS-SGSN it is the GTP-U PDUs at the Iu-PS interface. Therefore, in both systems, the data counted already includes the overheads of any PDP bearer protocols.

In GSM, in order to avoid that downstream packets transmitted from the old SGSN to the new SGSN at inter SGSN RA update induce the increase of the PDP CDR downstream volume counters in both SGSN the following rules must be followed: 

-
For PDP contexts using LLC in unacknowledged mode: an SGSN shall update the PDP CDR when the packet has been sent by the SGSN towards the MS;


For PDP contexts using LLC in acknowledged mode, a GSM-SGSN shall only update the PDP CDR at the reception of the acknowledgement by the MS of the correct reception of a downstream packet. In other worlds, for inter SGSN RA update, the new SGSN shall update the PDP CDR record when a downstream packet sent by the old SGSN is received by the MS and acknowledged by the MS towards the new SGSN through the RA update complete message. 

In UMTS, the not transferred downlink data can be accounted for in the S-CDR with "RNC Unsent Downlink Volume" field, which is the data that the RNC has either discarded or forwarded during handover. Data volumes retransmitted (by RLC or LLC) due to poor radio link conditions shall not be counted.

5.1.2.2.25
Local Record Sequence Number

This field includes a unique record number created by this node. The number is allocated sequentially for each partial CDR (or whole CDR) including all CDR types. The number is unique within one node, which is identified either by field Node ID or by record-dependent node address (SGSN address, GGSN address, Recording Entity).

The field can be used e.g. to identify missing records in post processing system.

5.1.2.2.26
Location Estimate

The Location Estimate field is providing an estimate of a geographic location of a target MS according to 3GPP TS 29.002 [60].

5.1.2.2.27
Location Method

The Location Method identifier refers to the argument of  LCS-MOLR that was invoked as defined in 24.080 [61].

5.1.2.2.28
Location Type

This field contains the type of the location as defined in TS 29.002 [60].

5.1.2.2.29
Measurement Duration

This field contains the duration for the section of the location measurement corresponding to the Perform_Location_Request and Perform_Location_Response by the SGSN.

5.1.2.2.30
Message reference

This field contains a unique message reference number allocated by the Mobile Station (MS) when transmitting a short message to the service centre. This field corresponds to the TP-Message-Reference element of the SMS_SUBMIT PDU defined in 3GPP TS 23.040 [72].

5.1.2.2.31
MLC Number

This parameter refers to the ISDN (E.164) number of a GMLC.

5.1.2.2.32
MS Network Capability

This MS Network Capability field contains the MS network capability value of the MS network capability information element of the served MS on PDP context activation or on GPRS attachment as defined in 3GPP TS 24.008 [64]. 

5.1.2.2.33
MS Time Zone

This field contains the 'Time Zone' IE provided by the SGSN and transferred to the GGSN during the PDP context activation/modification procedure as specified in TS 29.060 [75].

5.1.2.2.34
Network Initiated PDP Context

This field indicates that PDP context is network initiated. The field is missing in case of mobile activated PDP context. 

5.1.2.2.35
Node ID

This field contains an optional, operator configurable, identifier string for the node that had generated the CDR. The Node ID may or may not be the DNS host name of the node. 

5.1.2.2.36
Notification to MS user

This field contains the privacy notification to MS user that was applicable when the LR was invoked as defined in TS 29.002 [60].

5.1.2.2.37
PDP Type

This field defines the PDP type, e.g. IP, PPP, or IHOSS:OSP (see 3GPP TS 29.060 [75] for exact format).

5.1.2.2.38
Positioning Data

This information element is providing positioning data associated with a successful or unsuccessful location attempt for a target MS according TS 49.031 [71].

5.1.2.2.39
Privacy Override

This parameter indicates if the LCS client overrides MS privacy when the GMLC and VMSC/SGSN for an MT-LR are in the same country as defined in TS 29.002 [60].

5.1.2.2.40
PS Furnish Charging Information

This field includes following information elements for PDP context (G-CDR, eG-CDR):

· PS Free Format Data (G-CDR, eG-CDR)


This field contains charging information sent by the OCS in the Diameter Credit Control Credit-Control-Answer messages as defined in TS 32.251 [11]. The data can be sent either in one Diameter Credit Control Credit-Control-Answer message or several Diameter Credit Control Credit-Control-Answer messages with append indicator. This data is transferred transparently in the PS Furnish Charging Information field of the relevant call records.

If the PS Free Format Data is received more than once during one PDP Context for which an offline session is established, the append indicator defines whether the PS Free Format Data is appended to previous received PS Free Format Data and stored in the relevant record or the information of the last PS Free Format Data received is stored in the relevant record (the previous PS Free Format Data information shall be overwritten). 

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

· PS FFD Append Indicator (G-CDR,eG-CDR):


This field contains an indicator whether PS free format data is to be appended to the PS free format data stored in previous partial CDR. This field is needed in CDR post processing to sort out valid PS free format data for that PDP Context  from sequence of partial records. Creation of partial records is independent of received PS Free Format Data and thus valid PS  free format data may be divided to different partial records. 

 If field is missing then the PS free format data in this CDR replaces all received PS 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 PS Free Format Data received during that partial record have append indicator. If one or more of the received PS Free Format Data for that PDP Context during the partial record do not have append indicator then this field shall be missing. 

5.1.2.2.41
QoS Requested/QoS Negotiated

Quality of Service Requested contains the QoS desired by MS at PDP context activation. QoS Negotiated indicates the applied QoS accepted by the network.

If a pre-Release '99 only capable terminal is served, the applicable QoS parameters and their encoding in the CDRs are specified in TS 32.015 [xx].
In all other cases, the applicable QoS attributes are defined in the “Quality of Service profile” in TS 23.060 [74], and their encoding in the CDR corresponds to the “Quality of Service profile” specified in TS 29.060. [75].

5.1.2.2.42
RAT Type

Holds the value of RAT Type, as provided over GTP to GGSN, described in TS 29.060 [75]. The field is provided by the SGSN and transferred to the GGSN during the PDP context activation/modification procedure as specified in TS 23.060 [74].

5.1.2.2.43
Record Extensions

This field enables network operators and/or manufacturers to add their own recommended extensions to the standard record definitions. This field contains a set of "management extensions" as defined in ITU-T X.721 [106]. This is conditioned upon the existence of an extension.

5.1.2.2.44
Record Opening Time

This field contains the time stamp when the MS is attached to a SGSN (M-CDR) or PDP context is activated in SGSN/GGSN (S-CDR, G-CDR, eG-CDR) or record opening time on subsequent partial records (see 3GPP TS 32.250 [4] for exact format).

Record opening reason does not have a separate field. For G-CDR, eG-CDR and M-CDR it can be derived from the field "Sequence number"; i.e. either a missing field or a value one (1) means activation of PDP context and GPRS attachment. For the S-CDR the field "SGSN change" also needs to be taken into account.

5.1.2.2.45
Record Sequence Number

This field contains a running sequence number employed to link the partial records generated in the SGSN/GGSN for a particular MM context or PDP context (characterised with the same Charging ID and GGSN address pair). For M-CDR or S-CDR the sequence number always restarts from one (1) after an inter-SGSN routing area update, see field "SGSN change". The Record Sequence Number is missing if the record is the only one produced in the SGSN/GGSN for an MM context or a PDP context CDR (e.g. inter-SGSN routing area update can result to two M-CDR or two S-CDRs without sequence number and field "SGSN change" present in the second record).

5.1.2.2.46
Record Type

The field identifies the type of the record e.g. S-CDR, G-CDR, eG-CDR, M-CDR, S-SMO-CDR and S-SMT-CDR.

5.1.2.2.47
Recording Entity Number

This field contains the ITU-T E.164 number assigned to the entity that produced the record. For further details see 3GPP TS 23.003 [68].

5.1.2.2.48
RNC Unsent Downlink Volume

This field contains the unsent downlink volume that the RNC has either discarded or forwarded to 2G-SGSN and already included in S-CDR. This field is present when RNC has provided unsent downlink volume count at RAB release and can be used by a downstream system to apply proper charging for this PDP context. 

5.1.2.2.49
Routing Area Code/Location/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 GSM the Cell Identifier is defined by the Cell Identity (CI) and in UMTS 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 location field contains a combination of the location area code (LAC) and cell identity (CI) of the cell in which the served party is currently located.

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 [64] and the SAC according 3GPP TS 25.413 [76].

5.1.2.2.50
Served IMEI

This field contains the International Mobile Equipment Identity (IMEI) of the equipment served, if available. The term "served" equipment is used to describe the ME involved in the transaction recorded e.g. the called ME in the case of a network initiated PDP context. 

The structure of the IMEI is defined in 3GPP TS 23.003 [68].

5.1.2.2.51
Served IMEISV

This field contains the International Mobile Equipment Identity and Software Version Number (IMEISV) and is defined in 3GPP TS 23.003 [68].

5.1.2.2.52
Served IMSI

This field contains the International Mobile Subscriber Identity (IMSI) of the served party. The term "served" party is used to describe the mobile subscriber involved in the transaction recorded e.g. the calling subscriber in case of a mobile initiated PDP context.

The structure of the IMSI is defined in 3GPP TS 23.003 [68].

5.1.2.2.53
Served MSISDN

This field contains the Mobile Station (MS) ISDN number (MSISDN) of the served party. The term "served" party is used to describe the mobile subscriber involved in the transaction recorded. In case of multi-numbering the MSISDN stored in a GPRS CDR will be the primary MSISDN of the calling party. 

The structure of the MSISDN is defined in 3GPP TS 23.003 [68].

5.1.2.2.54
Served PDP Address

This field contains the PDP address of the served IMSI. This is a network layer address i.e. of type IP version 4 or IP version 6. The address for each PDP type is allocated either temporarily or permanently (see "Dynamic Address Flag"). This parameter shall be present except when both the PDP type is PPP and dynamic PDP address assignment is used. 

5.1.2.2.55
Service Centre Address

This field contains a ITU-T E.164 number identifying a particular service centre e.g. Short Message Service (SMS) centre (see 3GPP TS 23.040 [72]).

5.1.2.2.56
SGSN Address

These fields contain one or several IP addresses of SGSN. The IP address of the SGSN can be either control plane address or user plane address.

The S-CDR fields contain single address of current SGSN and GGSN used.

The G-CDR and eG-CDR fields contain the address of the current GGSN and a list of SGSNs addresses, which have been connected during the record (SGSN change due to inter SGSN Routing Area update).

The M-CDR fields only contain the address of the current SGSN. It does not provide any information related to active PDP context(s) and thus the connected (used) GGSN(s) cannot be identified.

If both an IPv4 and an IPv6 address of the SGSN are available, the GSNs shall include the IPv4 address in the CDR.

5.1.2.2.57
SGSN Change

This field is present only in the S-CDR to indicate that this is the first record after an inter-SGSN routing area update.
5.1.2.2.58
SGSN PLMN Identifier

See Serving Network Identity parameter description.
5.1.2.2.59
Short Message Service (SMS) Result

This field contains the result of an attempt to deliver a short message either to a service centre or to a mobile subscriber (see 3GPP TS 29.002 [60]). Note that this field is only provided if the attempted delivery was unsuccessful.

5.1.2.2.60
System Type

This field is present conditionally, indicating the use of the UTRAN or GERAN air-interface for the provision of service recorded by this CDR. In the case of service provided by a GSM air interface, this field is not present.

NOTE:
The ASN.1 contains a value of "unknown" which may be used in other domains but not in the PS domain.

5.1.2.2.61
User Location Information

This field contains the User Location Information as described in TS 29.060 [75]. The field is provided by the SGSN and transferred to the GGSN during the PDP context activation/modification procedure as specified in TS 23.060 [74].

End of Change in Clause 5.1.2.2

Change in Clause 5.2.2.2
5.2.2.2
PS domain CDRs

This subclause contains the abstract syntax definitions that are specific to the GPRS CDR types defined in TS 32.251 [11].

GPRSChargingDataTypes {itu-t identified-organization (4) etsi (0) mobileDomain (0) gsmUmtsNetwork (x) charging (y) asn1Module (z) gprsChargingDataTypes (2) version1 (1)}

DEFINITIONS IMPLICIT TAGS
::=

BEGIN

EXPORTS everything 

IMPORTS


CallDuration, CalledNumber, CallEventRecordType, CallingNumber, CallReferenceNumber, CellId, DefaultSMS-Handling, Diagnostics, Ext-GeographicalInformation, IMSI, IMEI, IPAddress, ISDN-AddressString, LCSCause, LCSClientExternalID, LCSClientIdentity, LCSClientInternalID, LCSClientType, LCS-Priority, LCSQoSInfo, LevelOfCAMELService, LocalSequenceNumber, LocationAreaAndCell, LocationAreaCode, LocationType, ManagementExtensions, MessageReference, MSISDN, NotificationToMSUser, PositioningData, RecordingEntity, ServiceKey, SMSResult, SmsTpDestinationNumber, TimeStamp

FROM 3GPPGenericChargingDataTypes {itu-t identified-organization (4) etsi(0) mobileDomain (0) gsmUmtsNetwork (x) charging (y) asn1Module (z) genericChargingDataTypes (0) version1 (1)}

DefaultGPRS-Handling

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

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

-- from TS 29.002 [60]

LocationMethod

FROM SS-DataTypes { itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Access (2) modules (3) ss-DataTypes (2) version7 (7)}

-- from TS 24.080 [61] (editor’s note: correct reference?)
MBMS2G3GIndicator, FileRepairSupported, MBMSServiceType, MBMSUserServiceType, RequiredMBMSBearerCapabilities, MBMSSessionIdentity, TMGI, MBMSInformation

FROM MBMSChargingDataTypes {itu-t identified-organization (4) etsi(0) mobileDomain (0) gsm-Network (1) charging (y)  asn1Module (z) mbmsChargingDataTypes (6) version1 (1)}

Editor’s note:  consider moving the above 2 items also into the generic module in order to avoid again copying from external sources.
;

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

--

--  GPRS CALL AND EVENT RECORDS

--

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

GPRSCallEventRecord
::= CHOICE 

--

-- Record values 20..27 are GPRS specific

-- Record values 29..30 are GPRS and MBMS specific


sgsnPDPRecord


[20] SGSNPDPRecord,


ggsnPDPRecord


[21] GGSNPDPRecord,


sgsnMMRecord


[22] SGSNMMRecord,


sgsnSMORecord


[23] SGSNSMORecord,


sgsnSMTRecord


[24] SGSNSMTRecord,


sgsnLCTRecord


[25] SGSNLCTRecord,


sgsnLCORecord


[26] SGSNLCORecord,


sgsnLCNRecord


[27] SGSNLCNRecord,


egsnPDPRecord


[28] EGSNPDPRecord,


sgsnMBMSRecord


[29] SGSNMBMSRecord,


ggsnMBMSRecord


[30] GGSNMBMSRecord

Editor’s note:  the acronyms for the LCS record types are not consistent with CS and the “call event record type” notation.  They also contradict to the record type definitons below, so alignment is needed.
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 OPTIONAL,


pdpType





 [8] PDPType OPTIONAL,


servedPDPAddress


 [9] PDPAddress OPTIONAL,


dynamicAddressFlag


 [11] DynamicAddressFlag OPTIONAL,


listOfTrafficVolumes

 [12] SEQUENCE OF ChangeOfCharCondition OPTIONAL,


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,


chChSelectionMode


 [24] ChChSelectionMode OPTIONAL,


iMSsignalingContext


 [25] NULL OPTIONAL,


externalChargingID


 [26] OCTET STRING OPTIONAL,


sgsnPLMNIdentifier


 [27] PLMN-Id OPTIONAL,


pSFurnishChargingInformation [28] PSFurnishChargingInformation OPTIONAL,


servedIMEISV



 [29] IMEI OPTIONAL,


rATType





 [30] RATType OPTIONAL,


mSTimeZone 




 [31] MSTimeZone OPTIONAL,


userLocationInformation

 [32] OCTET STRING OPTIONAL,


cAMELChargingInformation
 [33] OCTET STRING OPTIONAL

}

EGSNPDPRecord 
::= 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 OPTIONAL,


pdpType





 [8] PDPType OPTIONAL,


servedPDPAddress


 [9] PDPAddress OPTIONAL,


dynamicAddressFlag


 [11] DynamicAddressFlag OPTIONAL,


listOfTrafficVolumes

 [12] SEQUENCE OF ChangeOfCharCondition OPTIONAL,


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,


chChSelectionMode


 [24] ChChSelectionMode OPTIONAL,


iMSsignalingContext


 [25] NULL OPTIONAL,


externalChargingID


 [26] OCTET STRING OPTIONAL,


sgsnPLMNIdentifier


 [27] PLMN-Id OPTIONAL,


pSFurnishChargingInformation [28] PSFurnishChargingInformation OPTIONAL,


servedIMEISV



 [29] IMEI OPTIONAL,


rATType





 [30] RATType OPTIONAL,


mSTimeZone 




 [31] MSTimeZone OPTIONAL,


userLocationInformation

 [32] OCTET STRING OPTIONAL,


cAMELChargingInformation
 [33] OCTET STRING OPTIONAL,


listOfServiceData


 [34] SEQUENCE OF ChangeOfServiceCondition OPTIONAL

}

SGSNMMRecord
::= SET

{


recordType




[0] CallEventRecordType,


servedIMSI




[1] IMSI,


servedIMEI




[2] IMEI OPTIONAL,


sgsnAddress



    [3] GSNAddress OPTIONAL,


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,



cAMELInformationMM 

    [20] CAMELInformationMM OPTIONAL,


rATType





[21] RATType OPTIONAL,


chChSelectionMode


[22] ChChSelectionMode OPTIONAL

}

SGSNPDPRecord 
::= SET

{


recordType




[0] CallEventRecordType,


networkInitiation


[1] NetworkInitiatedPDPContext OPTIONAL,


servedIMSI




[3] IMSI,


servedIMEI




[4] IMEI OPTIONAL,


sgsnAddress



    [5] GSNAddress OPTIONAL,


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 OPTIONAL,


pdpType





[13] PDPType OPTIONAL,


servedPDPAddress


[14] PDPAddress OPTIONAL,


listOfTrafficVolumes

[15] SEQUENCE OF ChangeOfCharCondition OPTIONAL,


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 OPTIONAL,


servedMSISDN



[27] MSISDN OPTIONAL,


chargingCharacteristics
    [28] ChargingCharacteristics,


rATType





[29] RATType OPTIONAL,


cAMELInformationPDP  

[30] CAMELInformationPDP OPTIONAL,


rNCUnsentDownlinkVolume
    [31] DataVolumeGPRS OPTIONAL,


chChSelectionMode


[32] ChChSelectionMode OPTIONAL,


dynamicAddressFlag


[33] DynamicAddressFlag OPTIONAL

}

SGSNSMORecord
::= SET

{


recordType




[0] CallEventRecordType,


servedIMSI




[1] IMSI,


servedIMEI




[2] IMEI OPTIONAL,


servedMSISDN



[3] MSISDN OPTIONAL,


msNetworkCapability

    [4] MSNetworkCapability OPTIONAL,


serviceCentre



[5] AddressString OPTIONAL,


recordingEntity


    [6] RecordingEntity OPTIONAL,


locationArea



[7] LocationAreaCode OPTIONAL,


routingArea



    [8] RoutingAreaCode OPTIONAL,


cellIdentifier



[9] CellId OPTIONAL,


messageReference


[10] MessageReference,


eventTimeStamp

    
[11] TimeStamp,



smsResult




[12] SMSResult OPTIONAL,


recordExtensions


[13] ManagementExtensions OPTIONAL, 


nodeID





[14] NodeID OPTIONAL,


localSequenceNumber

    [15] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
    [16] ChargingCharacteristics,


rATType





[17] RATType OPTIONAL,


destinationNumber


[18] SmsTpDestinationNumber OPTIONAL,


cAMELInformationSMS

    [19] CAMELInformationSMS OPTIONAL,


chChSelectionMode


[20] ChChSelectionMode OPTIONAL

}

SGSNSMTRecord
::= SET

{


recordType



[0] CallEventRecordType,


servedIMSI



[1] IMSI,


servedIMEI



[2] IMEI OPTIONAL,


servedMSISDN


[3] MSISDN OPTIONAL,


msNetworkCapability
    [4] MSNetworkCapability OPTIONAL,


serviceCentre


[5] AddressString OPTIONAL,


recordingEntity

    [6] RecordingEntity OPTIONAL,


locationArea


[7] LocationAreaCode OPTIONAL,


routingArea


    [8] RoutingAreaCode OPTIONAL,


cellIdentifier


[9] CellId OPTIONAL,


eventTimeStamp

    [10] TimeStamp,



smsResult



[11] SMSResult OPTIONAL,


recordExtensions

[12] ManagementExtensions OPTIONAL,


nodeID




[13] NodeID OPTIONAL,


localSequenceNumber
    [14] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
[15] ChargingCharacteristics,


rATType




[16] RATType OPTIONAL,


chChSelectionMode

[17] ChChSelectionMode OPTIONAL,


cAMELInformationSMS

[18] CAMELInformationSMS OPTIONAL

}

SGSNMTLCSRecord


::= SET

{


recordType



[0] CallEventRecordType,


recordingEntity


[1] RecordingEntity,


lcsClientType


[2] LCSClientType,


lcsClientIdentity

[3] LCSClientIdentity,


servedIMSI



[4] IMSI,


servedMSISDN


[5] MSISDN OPTIONAL,


sgsnAddress



[6] GSNAddress OPTIONAL,


locationType


[7] LocationType,


lcsQos




[8] LCSQoSInfo OPTIONAL,


lcsPriority



[9] LCS-Priority OPTIONAL,


mlcNumber



[10] ISDN-AddressString,


eventTimeStamp


[11] TimeStamp,


measurementDuration

[12] CallDuration OPTIONAL,


notificationToMSUser
[13] NotificationToMSUser OPTIONAL,


privacyOverride


[14] NULL OPTIONAL,


location



[15] LocationAreaAndCell OPTIONAL,


routingArea


    [16] RoutingAreaCode OPTIONAL,


locationEstimate

[17] Ext-GeographicalInformation OPTIONAL,


positioningData


[18] PositioningData OPTIONAL,


lcsCause



[19] LCSCause OPTIONAL,


diagnostics



[20] Diagnostics OPTIONAL,


nodeID




[21] NodeID OPTIONAL,


localSequenceNumber
    [22] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
[23] ChargingCharacteristics,


chChSelectionMode

[24] ChChSelectionMode OPTIONAL,


rATType




[25] RATType OPTIONAL,


recordExtensions

[26] ManagementExtensions OPTIONAL,


causeForRecClosing

[27] CauseForRecClosing

}

SGSNMOLCSRecord


::= SET

{


recordType



[0] CallEventRecordType,


recordingEntity


[1] RecordingEntity,


lcsClientType


[2] LCSClientType OPTIONAL,


lcsClientIdentity

[3] LCSClientIdentity OPTIONAL,


servedIMSI



[4] IMSI,


servedMSISDN


[5] MSISDN OPTIONAL,


sgsnAddress



[6] GSNAddress OPTIONAL,


locationMethod


[7] LocationMethod,


lcsQos




[8] LCSQoSInfo OPTIONAL,


lcsPriority



[9] LCS-Priority OPTIONAL,


mlcNumber



[10] ISDN-AddressString OPTIONAL,


eventTimeStamp


[11] TimeStamp,


measurementDuration

[12] CallDuration OPTIONAL,


location



[13] LocationAreaAndCell OPTIONAL,


routingArea


    [14] RoutingAreaCode OPTIONAL,


locationEstimate

[15] Ext-GeographicalInformation OPTIONAL,


positioningData


[16] PositioningData OPTIONAL,


lcsCause



[17] LCSCause OPTIONAL,


diagnostics



[18] Diagnostics OPTIONAL,


nodeID




[19] NodeID OPTIONAL,


localSequenceNumber
    [20] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
[21] ChargingCharacteristics,


chChSelectionMode

[22] ChChSelectionMode OPTIONAL,


rATType




[23] RATType OPTIONAL,


recordExtensions

[24] ManagementExtensions OPTIONAL,


causeForRecClosing

[25] CauseForRecClosing

}

SGSNNILCSRecord


::= SET

{


recordType



[0] CallEventRecordType,


recordingEntity


[1] RecordingEntity,


lcsClientType


[2] LCSClientType OPTIONAL,


lcsClientIdentity

[3] LCSClientIdentity OPTIONAL,


servedIMSI



[4] IMSI OPTIONAL,


servedMSISDN


[5] MSISDN OPTIONAL,


sgsnAddress



[6] GSNAddress OPTIONAL,


servedIMEI



[7] IMEI OPTIONAL,


lcsQos




[8] LCSQoSInfo OPTIONAL,


lcsPriority



[9] LCS-Priority OPTIONAL,


mlcNumber



[10] ISDN-AddressString OPTIONAL,


eventTimeStamp


[11] TimeStamp,


measurementDuration

[12] CallDuration OPTIONAL,


location



[13] LocationAreaAndCell OPTIONAL,


routingArea


    [14] RoutingAreaCode OPTIONAL,


locationEstimate

[15] Ext-GeographicalInformation OPTIONAL,


positioningData


[16] PositioningData OPTIONAL,


lcsCause



[17] LCSCause OPTIONAL,


diagnostics



[18] Diagnostics OPTIONAL,


nodeID




[19] NodeID OPTIONAL,


localSequenceNumber
    [20] LocalSequenceNumber OPTIONAL,


chargingCharacteristics
[21] ChargingCharacteristics,


chChSelectionMode

[22] ChChSelectionMode OPTIONAL,


rATType




[23] RATType OPTIONAL,


recordExtensions

[24] ManagementExtensions OPTIONAL,


causeForRecClosing

[25] CauseForRecClosing 

}

SGSNMBMSRecord 
::= SET

{


recordType




 [0] CallEventRecordType,


ggsnAddress




 [1] GSNAddress,


chargingID




 [2] ChargingID,


listofDownstreamNodes

 [3] SEQUENCE OF RouteingAreaCode,


accessPointNameNI


 [4] AccessPointNameNI OPTIONAL,


servedPDPAddress


 [5] PDPAddress OPTIONAL,


listOfTrafficVolumes

 [6] SEQUENCE OF ChangeOfCharCondition OPTIONAL,


recordOpeningTime


 [7] TimeStamp,


duration




 [8] CallDuration,


causeForRecClosing


 [9] CauseForRecClosing,


diagnostics




 [10] Diagnostics OPTIONAL,


recordSequenceNumber

 [11] INTEGER OPTIONAL,


nodeID





 [12] NodeID OPTIONAL,


recordExtensions


 [13] ManagementExtensions OPTIONAL,


localSequenceNumber


 [14] LocalSequenceNumber OPTIONAL,


sgsnPLMNIdentifier


 [15] PLMN-Id OPTIONAL,


numberofReceivingUE


 [16] Integer OPTIONAL,


mbmsInformation



 [17] MBMSInformation OPTIONAL

}

GGSNMBMSRecord 
::= SET

{


recordType




 [0] CallEventRecordType,


ggsnAddress




 [1] GSNAddress,


chargingID




 [2] ChargingID,


listofDownstreamNodes

 [3] SEQUENCE OF GSNAddress,


accessPointNameNI


 [4] AccessPointNameNI OPTIONAL,


servedPDPAddress


 [5] PDPAddress OPTIONAL,


listOfTrafficVolumes

 [6] SEQUENCE OF ChangeOfCharCondition OPTIONAL,


recordOpeningTime


 [7] TimeStamp,


duration




 [8] CallDuration,


causeForRecClosing


 [9] CauseForRecClosing,


diagnostics




 [10] Diagnostics OPTIONAL,


recordSequenceNumber

 [11] INTEGER OPTIONAL,


nodeID





 [12] NodeID OPTIONAL,


recordExtensions


 [13] ManagementExtensions OPTIONAL,


localSequenceNumber


 [14] LocalSequenceNumber OPTIONAL,


mbmsInformation



 [15] MBMSInformation OPTIONAL

}

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

--

--  COMMON DATA TYPES

--

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

AccessPointNameNI
::= IA5String (SIZE(1..63))


--


-- Network Identifier part of APN in  dot representation.


-- For example, if the complete APN is 'apn1a.apn1b.apn1c.mnc022.mcc111.gprs'


-- NI is 'apn1a.apn1b.apn1c' and is presented in this form in the CDR..


--

AccessPointNameOI
::= IA5String (SIZE(1..37))


--


-- Operator Identifier part of APN in dot representation.


-- In the 'apn1a.apn1b.apn1c.mnc022.mcc111.gprs' example, the OI portion is 'mnc022.mcc111.gprs'


-- and is presented in this form in the CDR.


--

APNSelectionMode::= ENUMERATED

{


--


-- See Information Elements TS 29.060 [75]


--


mSorNetworkProvidedSubscriptionVerified



(0),


mSProvidedSubscriptionNotVerified




(1),


networkProvidedSubscriptionNotVerified



(2)

}

CAMELAccessPointNameNI
::= AccessPointNameNI

CAMELAccessPointNameOI
::= AccessPointNameOI

CAMELInformationMM

::= SET 

{


sCFAddress





[1] SCFAddress OPTIONAL,


serviceKey





[2]
ServiceKey OPTIONAL,


defaultTransactionHandling
    [3]
DefaultGPRS-Handling OPTIONAL,


numberOfDPEncountered  

    [4] NumberOfDPEncountered OPTIONAL,


levelOfCAMELService


    [5] LevelOfCAMELService OPTIONAL,


freeFormatData




[6] FreeFormatData OPTIONAL,


fFDAppendIndicator
     

[7]
FFDAppendIndicator OPTIONAL

}

CAMELInformationPDP
::= SET

{


sCFAddress





[1] SCFAddress OPTIONAL,


serviceKey





[2]
ServiceKey OPTIONAL,


defaultTransactionHandling
    [3]
DefaultGPRS-Handling OPTIONAL,


cAMELAccessPointNameNI

    [4] CAMELAccessPointNameNI OPTIONAL,


cAMELAccessPointNameOI

    [5] CAMELAccessPointNameOI OPTIONAL,


numberOfDPEncountered  

    [6] NumberOfDPEncountered OPTIONAL,


levelOfCAMELService


    [7] LevelOfCAMELService OPTIONAL,


freeFormatData




[8]
FreeFormatData OPTIONAL,


fFDAppendIndicator
     

[9]
FFDAppendIndicator OPTIONAL

}

CAMELInformationSMS

::= SET 

{


sCFAddress







[1] SCFAddress OPTIONAL,


serviceKey







[2]
ServiceKey OPTIONAL,


defaultSMSHandling





[3]
DefaultSMS-Handling OPTIONAL,


cAMELCallingPartyNumber



    [4] CallingNumber OPTIONAL,


cAMELDestinationSubscriberNumber

[5] SmsTpDestinationNumber OPTIONAL,


cAMELSMSCAddress





[6] AddressString OPTIONAL,


freeFormatData






[7]
FreeFormatData OPTIONAL,


smsReferenceNumber





[8] CallReferenceNumber
OPTIONAL

}




CauseForRecClosing
::= INTEGER

{


--


-- In GGSN the value sGSNChange should be used for partial record


-- generation due to SGSN Address List Overflow


-- 


-- LCS related causes belong to the MAP error causes acc. TS 29.002


--


-- cause codes 0 to 15 are defined in 'CauseForTerm' (cause for termination)


--


normalRelease




(0),


abnormalRelease


    
(4),


cAMELInitCallRelease


(5),


volumeLimit



    
(16),


timeLimit





(17),


sGSNChange





(18),


maxChangeCond




(19),


managementIntervention
    
(20),

    intraSGSNIntersystemChange

(21),


rATChange





(22),


unauthorizedRequestingNetwork
(52),


unauthorizedLCSClient


(53),


positionMethodFailure


(54),


unknownOrUnreachableLCSClient
(58),


listofDownstreamNodeChange

(59)

}

ChangeCondition
::= ENUMERATED

{


qoSChange



(0),


tariffTime



(1),


recordClosure


(2)

}

ChangeOfCharCondition
::= SEQUENCE

{


--


-- Used in PDP context record only


--


qosRequested



[1] QoSInformation OPTIONAL,


qosNegotiated



[2] QoSInformation OPTIONAL,


dataVolumeGPRSUplink

[3] DataVolumeGPRS,


dataVolumeGPRSDownlink
    [4] DataVolumeGPRS,


changeCondition


    [5] ChangeCondition,


changeTime




[6] TimeStamp

}

ChangeOfServiceCondition
::= SEQUENCE

{


--


-- Used for Flow based Charging service data container


--



ratingGroupId               [1] RatingGroupId,

chargingRuleName


[2]
RuleName OPTIONAL,


serviceIdentifier


[3]
ServiceId OPTIONAL,

resultCode




[4] ResultCode OPTIONAL,


timeOfFirstUsage            [5] TimeStamp OPTIONAL,


timeOfLastUsage             [6] TimeStamp OPTIONAL,


timeUsage                   [7] CallDuration OPTIONAL,


serviceChangeCause      
[8] ServiceChangeCause,


qoSInformationNeg           [9] QoSInformation OPTIONAL,




datavolumeFBCUplink         [10] DataVolumeGPRS OPTIONAL,


datavolumeFBCDownlink       [11] DataVolumeGPRS OPTIONAL,


timeOfReport



[12] TimeStamp

}

ChangeLocation
::= SEQUENCE

{


--


-- used in SGSNMMRecord only


--


locationAreaCode

[0] LocationAreaCode,


routingAreaCode

    [1] RoutingAreaCode,


cellId




[2] CellId OPTIONAL,


changeTime



[3] TimeStamp

}

ChargingCharacteristics
::= OCTET STRING (SIZE(2))

    --


--
Bit 0-3: Profile Index


--
Bit 4-15: For Behavior


--

ChargingID
::= INTEGER (0..4294967295)


--


-- Generated in GGSN, part of PDP context, see TS 23.060


-- 0..4294967295 is equivalent to 0..2**32-1


--

ChChSelectionMode

::= ENUMERATED

{


sGSNSupplied



(0),
-- For GGSN only


subscriptionSpecific

(1),
-- For SGSN only


aPNSpecific




(2),
-- For SGSN only


homeDefault




(3),
-- For SGSN and GGSN


roamingDefault



(4),
-- For SGSN and GGSN


visitingDefault



(5)

-- For SGSN and GGSN

}

DataVolumeGPRS
::= INTEGER


--


-- The volume of data transferred in octets.


--

DynamicAddressFlag
::= BOOLEAN

ETSIAddress
::= AddressString


--


-- First octet for nature of address, and numbering plan indicator (3 for X.121)


-- Other octets TBCD


-- See TS 29.002


--

FFDAppendIndicator
::= BOOLEAN

FreeFormatData
::=
OCTET STRING (SIZE(1..160))


--


-- Free formated data as sent in the FurnishChargingInformationGPRS 


-- see TS 29.078


--

GSNAddress
::= IPAddress

MSNetworkCapability
::= OCTET STRING (SIZE(1..8))


-- see 3G TS 24.008

NetworkInitiatedPDPContext
::= BOOLEAN


--


-- Set to true if PDP context was initiated from network side


--

NodeID
::= IA5String (SIZE(1..20))

NumberOfDPEncountered  ::= INTEGER

PDPAddress
::= CHOICE

{


iPAddress



[0] IPAddress,


eTSIAddress


    [1] ETSIAddress

}

PDPType

::= OCTET STRING (SIZE(2))


--


-- OCTET 1: PDP Type Organization


-- OCTET 2: PDP Type Number


-- See TS 29.060 [75]


--

PLMN-Id

::= OCTET STRING (SIZE (3))


--
This is a 1:1 copy from the Routing Area Identity (RAI) IE specified in TS 29.060 [75]


--  as follows:


--
OCTET 1 of PLMN-Id = OCTET 2 of RAI  


--
OCTET 2 of PLMN-Id = OCTET 3 of RAI  


--
OCTET 3 of PLMN-Id = OCTET 4 of RAI  

PSFurnishChargingInformation  ::= SEQUENCE

{


pSFreeFormatData


[1] FreeFormatData,


pSFFDAppendIndicator  
    [2] FFDAppendIndicator OPTIONAL

}

QoSInformation
::= OCTET STRING (SIZE (4..12))


--


-- This  octet string 


-- is a 1:1 copy of the contents (i.e. starting with octet 4) of the "Quality of 


-- service Profile" information element specified in 3GPP TS 29.060 [75].

RatingGroupId ::= INTEGER (0..4294967295)

--


-- Identifier of a rating group.
 
-- See Rating-Group AVP as defined in 3GPP TS 29.210 [85]


--

RATType
::= INTEGER (0..255)


--


-- Ihis integer is 1:1 copy of the RAT type value as defined in 3GPP TS 29.060 [75].


--
ResultCode ::= INTEGER (0..4294967295)
-- 

-- Online charging protocol return value.

-- See Result-Code AVP as defined in 3GPP TS 32.299 [40] 


--

RoutingAreaCode
::= OCTET STRING (SIZE(1))


--


-- See TS 24.008
--


--
RuleName ::= OCTET STRING (SIZE (1..16))

-- 

-- Charging rule identifier.

-- See Charging-Rule-Name AVP as defined in 3GPP TS 29.210 [85]

--


ServiceChangeCause
::= OCTET STRING (SIZE(4))


--

-- service container closure reason, see 3GPP TS 32.251 [11] chapter ‘Triggers for eG-CDR Charging Information Addition’
-- (some of the values are non-exclusive)

--


--  H'00000001 (Bit  1): QoS change

--  H'00000002 (Bit  2): SGSN change

--  H'00000004 (Bit  3): SGSN PLMN ID change

--  H'00000008 (Bit  4): tariff time switch 

--  H'00000010 (Bit  5): CDR closure
--  H'00000020 (Bit  6): RAT change
--  H'00000040 (Bit  7): Failure-Handling procedure triggering
--  H'00000080 (Bit  8): Service termination
--  H'00000100 (Bit  9): Time threshold reached
--  H'00000200 (Bit 10): Volume threshold reached

















--  


Bit 11-32: are unused and will always be zero

ServiceIdentifier
::= INTEGER (0..4294967295)


--


-- The service identifier is used to identify the service or the service component

-- the service data flow relates to. See Service-Identifier AVP as defined 


-- in 3GPP TS 29.210 [85]

--

SCFAddress
::= AddressString


--


-- See TS 29.002
--


--

SGSNChange
::= BOOLEAN


--


-- present if first record after inter SGSN routing area update


-- in new SGSN


--

END
End of Change in Clause 5.2.2.2
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