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5.1.2.X
5G NR domain CDR parameters

5.1.2.X.1
Introduction
This subclause contains the description of the CDR parameters that are specific to the 5G NR domain CDR types as specified in TS 32.255 [X]. 
5.1.2.X.2
Cause for Record Closing

This field contains a reason for the release of the CDR. In case of Rf interface is used, it is derived from reportingReason Attribute at offlineUsage Attribute level defined in TS 32.291 [X], when received. The following is included:

-
normal release: IP-CAN bearer release or detach, TDF session release, IP-CAN session release for IP-Edge. 
-
data volume limit.

-
time (duration) limit. 

-
maximum number of changes in charging conditions.
-
Radio Access Technology (RAT) change.
-
abnormal termination (IP-CAN bearer or MM context or TDF session, or IP-CAN session).

-
Timezone change.

-
serving node change.

-
unauthorized network originating 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.X.3
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. 
This information can be used by the SMF to activate charging generation and e.g. control the closure of the CDR or the traffic volume containers. 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 are further defined in 
TS 32.255 [X].

The format of charging characteristics field is depicted in Figure 4. Each Bx (x =0..15) refers to a specific behaviour defined on a per-Operator basis, indicated as active when set to "1" value. See 
TS 32.255 [X] for guidance on how behaviours could be defined.
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Figure 5.1.2.X.7.1: Charging Characteristics flags

5.1.2.X.4
Charging Characteristics selection mode

This field indicates the charging characteristic type that the SMF applied to the CDR. The allowed values are:

-
Home default;

-
Visiting default;

-
Roaming default;

-
Serving node supplied;

-
APN specific;

-
Subscription specific.
5.1.2.X.5
Charging ID 
This field is a charging identifier, which can be used to identify all records produced in a single PDU session. Charging ID is generated by SMF at PDU bearer activation. 

5.1.2.X.6
Data Network Name Identifier
This field holds the logical name of the connected access point to the external packet data network).
5.1.2.X.7
Diagnostics

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

5.1.2.X.8
Duration

This field contains the relevant duration in seconds for PDU session.
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.X.9
List of Multiple Unit Operation
This list includes one or more service data containers. Depending on the reporting level of PCC/ADC rules, one service data container either includes charging data for one rating group or for one rating group and service id combination. Each service data container may include the following fields:

-
UPF Id
-
AF Correlation Information.
-
Charging Rule Base Name .

-
Data Volume Downlink.

-
Data Volume Uplink.

-
Event Based Charging Information.

-
Local Sequence Number.

-
Qos Information.

-
Rating Group.

-
Report Time.

-
Service Condition Change.

-
Service Identifier.

-
Service Specific Info.
-
Time of First Usage.

-
Time of Last Usage.
-
Time Usage.

-
user location information.

-
Sponsor Identity.
-
Application Service Provider Identity. 
-
RAT Type.

-
Rating Group is the identifier of rating group. This field is mandatory. The parameter corresponds to the Charging Key as specified in TS 23.503 [X]. 
-
Charging Rule Base Name is the reference to group of PCC rules predefined at the SMF. This field is included if any of the PCC rules, which usage is reported within this service data container, was activated by using the Charging Rule Base Name as specified in TS 29.512 [X]. In case multiple Charging Rule Base Names activate PCC rules, which usage is reported within this service data container, the SMF-PDU-CDR shall include only one occurrence to the service data container. 
-
Local Sequence Number is a service data container sequence number. It starts from 1 and is increased by 1 for each service date container generated within the lifetime of this PDU session.
-
Time of First Usage is the time stamp for the first IP packet to be transmitted and mapped to the current service data container. 

-
Time of Last Usage is the time stamp for the last IP packet to be transmitted and mapped to the current service data container. 
-
Time Usage contains the effective used time within the service data container recording interval.  

-
Service Condition Change defines the reason for closing the service data container (see TS 32.255 [X]), such as tariff time change, PDU session modification (e.g. QoS change, user location change), service usage thresholds, service idled out, termination or failure handling procedure. This field is specified as bitmask for support of multiple change trigger (e.g. location change and QoS change). This field is derived from reportingReason Attribute at OfflineUsage Attribute level defined in TS 32.291 [X] when received on Nchf. Each value is mapped to the corresponding value in "ServiceConditionChange" field. When simultaneous change triggers are met, multiple reportingReason values are set in field bitmask.When no reportingReason AVP is provided, the "recordClosure" value is set for the service data container. 
-
Qos Information in service specific service data containers contains the QoS applied for the service.   This is included in the first service data container. In following container QoS information is present if previous change condition is "QoS change". The SMF-PDU-CDR shall include only one QoS Information occurrence to one service data container. 

-
Data Volume Uplink and Downlink, includes the number of octets transmitted during the service data container recording interval in the uplink and/or downlink direction, respectively.

-
Report Time is a time stamp, which defines the moment when the service data container is closed.   

-
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 only included if reporting is per combination of the rating group and service id. 

-
User location information contains the user location where the UE was located during the service data container recording interval. This is included in the service data container only if previous container's change condition is "user location change". Note the user location information in SMF-PDU-CDR main level contains the location where the UE was when SMF-PDU-CDR was opened, and the "Last user location information" in SMF-PDU-CDR main level contains the location where the UE was when SMF-PDU-CDR is closed. 
-
AF Correlation Information includes the "AF Charging Identifier" (ICID for IMS) and associated flow identifiers generated by the AF and received by the SMF over Npch interfaces as defined in TS 29.512 [X]. In case usage of PCC rules, which usage is reported within the container, has different AF Correlation Information then the SMF shall include all occurrences to the service data container.
-
Event Based Charging Information includes the number of events and associated timeStamps (each event is timestamped) during the service data container recording interval.

-
Service Specific Info holds service specific data for a pre-defined PCC that is used for enhanced packet filtering.

-
Sponsor Identity identifies the sponsor willing to pay for the operator's charge for connectivity.
-
Application Service Provider Identity identifies application service provider that is delivering a service to an end user. 
-
RAT Type contains the RAT type for the PDU session that is first reported for the Rating Group or Rating Group / Service Identifier in the container. 
NOTE: 
Sponsor Identity and Application Service Provider Identity are not used together with Service Identification reporting. 
5.1.2.X.10
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 (SMF Address).

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

5.1.2.X.11
Network Slicing information

This field holds network slice information the PDU session belongs to.

5.1.2.X.12
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.X.13
PDU Session ID
This field contains the identifier of PDU session.

The field is provided by the AMF and transferred to the SMF during the PDU session establishment/modification.

5.1.2.X.14
PDU session start Time 

This field contains the time when the PDU session starts at the SMF, available in the CDR for the PDU session start.
5.1.2.X.15
PDU session stop Time 

This field contains the time when the PDU session is terminated at the SMF, available in the CDR for the SMF session stop. 
5.1.2.X.16
PDU Type

This field defines the PDU session type, e.g. IP, or PPP.  

5.1.2.X.17
Presence Reporting Area Information
This field contains the Presence Reporting Area Information: Presence Reporting Area identifier(s) and the indication on whether the UE is inside or outside the Presence Reporting Area(s).  
5.1.2.X.18
QoS Information
Quality of Service contains the QoS desired by UE at PDU session activation, or the QoS used during PDU session lifetime.
5.1.2.X.19
RAT Type

Holds the value of RAT Type, as provided to SMF, specified in TS 23.503 [X]
5.1.2.X.20
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 X.721 [305]. 
This is conditioned upon the existence of an extension.

5.1.2.X.21
Record Opening Time

This field contains the time stamp when a PDU session is established, or record opening time on subsequent partial records.

Record opening reason does not have a separate field. For SMF-PDU-CDRs it can be derived from the field "Sequence number"; i.e. either a missing field or a value one (1) means activation of PDU session. 

5.1.2.X.22
Record Sequence Number

This field contains a running sequence number employed to link the partial records generated in the SMF for a particular PDU session The Record Sequence Number is missing if the record is the only one produced in the SMF.

5.1.2.X.23
Record Type

The field identifies the type of the record e.g. SMF-PDU-CDR.

5.1.2.X.24
Retransmission

This parameter, when present, indicates that information from retransmitted Diameter ACRs has been used in this CDR.
5.1.2.X.25
PDU Address

This field holds IP address allocated for the PDU session of IP type.
5.1.2.X.26
Served SUPI
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 TS 23.003 [200].

5.1.2.X.27
Served PEI
This field holds the Permanent Equipment Identifier (PEI) of the UE, if available.
5.1.2.X.28
Serving Node Identifier
This field holds the list of AMF Identifiers (GUAMI) and AMF IP addresses of AMFs used during this record.
5.1.2.X.29
SMF Address
This field is the SMF Address used.

5.1.2.X.30
SMF PLMN Identifier

This field is the SMF PLMN Identifier (Mobile Country Code and Mobile Network Code).

The MCC and MNC are coded as described for "User Location Info" in TS 29.274 [223].

5.1.2.X.31
SSC Mode
This field contains the session and service continuity (SSC) modes of the PDU session.
5.1.2.X.32
SUPI PLMN ID
This field holds PLMN ID of the SUPI.
5.1.2.X.33
UE Time Zone

This field contains the 'Time Zone' IE provided by the AMF and transferred to the SMF during the PDU session activation in TS 23.501 [X].

5.1.2.X.34
User Location Information

This field contains the User Location Information as described in TS 29.571 [X].

The field is provided by the AMF and transferred to the SMF during the PDU session establishment/modification.
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5.2.2.X
5G NR domain CDRs

This subclause contains the abstract syntax definitions that are specific to the 5G NR CDR types defined in TS 32.255 [X].

.$5GNRChargingDataTypes {itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) charging (5) 5gnrChargingDataTypes (14) asn1Module (0) version1 (0)}

DEFINITIONS IMPLICIT TAGS
::=

BEGIN

-- EXPORTS everything 

IMPORTS


CallDuration,

CauseForRecClosing,

Diagnostics, 
DiameterIdentity, 
IPAddress,

ManagementExtensions,

MSTimeZone,

RecordType,

ThreeGPPPSDataOffStatus,

TimeStamp,
LocalSequenceNumber,
ServiceSpecificInfo
FROM GenericChargingDataTypes {itu-t (0) identified-organization (4) etsi(0) mobileDomain (0) charging (5) genericChargingDataTypes (0) asn1Module (0) version1 (0)}
ChargingCharacteristics,

ChargingID,

GSNAddress,

ChChSelectionMode,

RATType,

PLMN-Id,

PresenceReportingAreaElementsList,

PresenceReportingAreaInfo,

PresenceReportingAreaStatus,

ChargingRuleBaseName,

EventBasedChargingInformation,

NodeID,

RatingGroupId,

ServiceIdentifier,
QoSInformation,
DataVolumeGPRS,

AFRecordInformation,
FROM GenericChargingDataTypes {itu-t (0) identified-organization (4) etsi(0) mobileDomain (0) charging (5) gprsChargingDataTypes (2) asn1Module (0) version1 (0)}
;

--

--  5G NR RECORDS

--

5GNRRecord
::= CHOICE 

--

-- Record values 107 are 5G NR specific 

--

{


sMFPDURecord



[107] SMFPDURecord
}

SMFPDURecord
::= SET

{


recordType





[1] RecordType,

pduSessionId




[2] OCTET STRING,


networkSlicinginformation

[3]
NetworkSlicingInformation OPTIONAL,

servedSUPI





[4] String,


SMFAddress





[5] GSNAddress,


chargingID





[6] ChargingID,


servingNodeAddress



[7] SEQUENCE OF GSNAddress,


pduType






[8] PDUType OPTIONAL,


pduAddress





[9] PDPAddress OPTIONAL,

dataNetworkNameIdentifier

[10] String,

recordOpeningTime



[11] TimeStamp,


duration





[12] CallDuration,


causeForRecClosing



[13] CauseForRecClosing,


diagnostics





[14] Diagnostics OPTIONAL,


recordSequenceNumber


[15] INTEGER OPTIONAL,


nodeID






[16] NodeID OPTIONAL,


recordExtensions



[17] ManagementExtensions OPTIONAL,


localSequenceNumber



[18] LocalSequenceNumber OPTIONAL,


chargingCharacteristics


[19] ChargingCharacteristics,


chChSelectionMode



[20] ChChSelectionMode OPTIONAL,


servingNodeIdentifier


[21] string OPTIONAL,


servedPEI





[22] String OPTIONAL,


rATType






[23] RATType OPTIONAL,


uETimeZone 





[24] MSTimeZone OPTIONAL,


userLocationInformation


[25] OCTET STRING OPTIONAL,


listOfMultipleUnitOperation

[26] SEQUENCE OF MultipleUnitOperation OPTIONAL,


supiPLMNId





[27] PLMN-Id OPTIONAL,


smfPLMNIdentifier



[28] PLMN-Id OPTIONAL,


startTime





[29] TimeStamp OPTIONAL,


stopTime





[30] TimeStamp OPTIONAL,


retransmission   



[31] NULL OPTIONAL,


qosInformation




[32] 5GQoSInformation OPTIONAL,


presenceReportingAreaInfo

[33] PresenceReportingAreaInfo OPTIONAL,


threeGPPPSDataOffStatus


[34] ThreeGPPPSDataOffStatus OPTIONAL,

sscMode






[35] SSCMODE OPTIONAL,


}

--

--  5G NR DATA TYPES

--

PDUType
::= ENUMERATED 

{


IPV4V6
(0),

IPV4
(1),

IPV6
(2),

UNSTR
(3),

ETHER
(4)
}

NetworkSlicingInformation
::= SEQUENCE

{


nsiId




[1] QoSInformation OPTIONAL,


sNSSAI




[2] SNSSAI OPTIONAL
}
SNSSAI
::= SEQUENCE

{


sst




[1] integer OPTIONAL,


sNSSAI



[2] string OPTIONAL
}
PDPAddress
::= SEQUENCE

{

PDU IP Address




[1] IPAddress OPTIONAL,


PDU Address prefix length
[2] integer OPTIONAL,

Dynamic Address Flag

[3] boolean OPTIONAL

}
SSCMODE
::= ENUMERATED 

{


SSCMODE1




(0),

SSCMODE2




(1),

SSCMODE3MULTIPDUSESSION

(2),

SSCMODE3MULTIHOME


(3)
}

MultipleUnitOperation
::= SEQUENCE

--

-- Used for Flow based Charging and Application based Charging service data container

-- presenceReportingAreaStatus is used in PGW-CDR Only
--

{


upfId







[1] string,


ratingGroup 





[2] RatingGroupId,


chargingRuleBaseName



[3] ChargingRuleBaseName OPTIONAL,


localSequenceNumber




[4] LocalSequenceNumber OPTIONAL,


timeOfFirstUsage




[5] TimeStamp OPTIONAL,


timeOfLastUsage





[6] TimeStamp OPTIONAL,


timeUsage 






[7] CallDuration OPTIONAL,


serviceConditionChange



[8] ServiceConditionChange,


qoSInformation





[9] 5GQoSInformation OPTIONAL,


datavolumeFBCUplink




[10] DataVolumeGPRS OPTIONAL,


datavolumeFBCDownlink



[11] DataVolumeGPRS OPTIONAL,


timeOfReport





[12] TimeStamp,


serviceIdentifier




[13] ServiceIdentifier OPTIONAL,


aFCorrelationInformation


[14] SEQUENCE OF AFRecordInformation OPTIONAL,


userLocationInformation



[15] OCTET STRING OPTIONAL,


eventBasedChargingInformation

[16] EventBasedChargingInformation OPTIONAL,


serviceSpecificInfo




[17] SEQUENCE OF ServiceSpecificInfo OPTIONAL,


sponsorIdentity





[18] OCTET STRING OPTIONAL,


applicationServiceProviderIdentity
[19] OCTET STRING OPTIONAL,


rATType







[20] RATType OPTIONAL
}
5GQoSInformation
::= SEQUENCE

--

-- definition is FFS
-- 

ServiceConditionChange
::= BIT STRING

{


qoSChange 






(0),



sGSNPLMNIDChange 




(1),



tariffTimeSwitch 




(2),



pDPContextRelease 




(3),



rATChange 






(4),



serviceIdledOut 




(5),



configurationChange 



(6),



serviceStop 





(7),



timeThresholdReached 



(8),


volumeThresholdReached 



(9),


serviceSpecificUnitThresholdReached
(10),


timeExhausted 





(11),


volumeExhausted 




(12),


validityTimeout 




(13),


reauthorisationRequest 



(14),


serviceSpecificUnitExhausted

(15),


recordClosure





(16),


timeLimit






(17),


volumeLimit






(18),


serviceSpecificUnitLimit


(19),


userLocationChange




(20),

presenceInPRAChange




(21),

upfChange






(22)
 }

.#END

	End of changes
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