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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [100] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [100].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [100] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [100]. 
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4.1
Service Architecture
The Converged Charging Service is provided by the CHF to the consumer and shown in the SBI representation model in figure 4.1.1. The 5G Data connectivity domain charging is depicted in 3GPP TS 32.255 [30].

The ConvergedCharging Service (Nchf_ ConvergedCharging) is part of the Nchf service-based interface exhibited by the Charging Function (CHF), with SMF as the NF Service Consume.
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Figure 4.1.1: Reference Architecture for the Nchf_ConvergedCharging Service; SBI representation
	Next  change


5.2.2.2
Nchf_ConvergedCharging_Create Operation

The Nchf_ConvergedCharging_Create service operation provides means for NF (CTF) to request quotas for service delivery or initial report of service usage. 

The following procedures using the Nchf_ConvergedCharging_Create service operation are supported:

-
No existing charging data resource.
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Figure 5.2.2.2-1: Nchf_ ConvergedCharging_Create Service Operation
1.  NF (CTF) sends a Nchf_ConvergedCharging_Create request to the CHF to create resource for starting charging. requested quota and notification URI for Nchf_ConvergedCharging_Notify service operation are included in the request body.

2a.  At successful operation, "201 Created" response is returned. In the "201 Created" response, the CHF includes a Location header field and the allocated quota in the body. The Location header field shall contain the URI of the created resource. The NF (CTF) shall use the URI received in the Location header in subsequent requests to the CHF for the same PDU session.

2b.
On failure or redirection, one of the HTTP status code listed in Table 6.1.3.2.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.7.3-1.
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6.1.3.3.4.1
Overview

Table 6.1.3.3.4.1-1: Custom operations

	Custom operation URI
	Mapped HTTP method
	Description

	{apiRoot}/
Nchf_ConvergedCharging/v1/
chargingdata/{ChargingDataRef }/update
	POST 
	Update an existing Charging Data resource.

	{apiRoot}/
Nchf_ConvergedCharging/v1/
chargingdata /{ChargingDataRef}/release
	POST
	Update and release an existing Charging Data resource.
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6.1.6.1
General

This subclause specifies the application data model supported by the API.

The Nchf_ ConvergedCharging Service API allows the SMF to consume the converged charging service from the CHF as defined in 3GPP TS 32.290 [58].
Table 6.1.6.1-1 specifies the data types defined for the ConvergedCharging service based interface protocol.

Table 6.1.6.1-1: Nchf_ ConvergedCharging specific Data Types

	Data type
	Section defined
	Description
	Applicability

	ChargingDataRequest
	6.1.6.2.1.1

6.1.6.2.2.1
	Describes the attributes of Charging Data Request to CHF for initial, update and termination of the charging session.
	Request message

	ChargingDataResponse
	6.1.6.2.1.2

6.1.6.2.2.2
	Describes the attributes of Charging Data Response from CHF on charging session initial, update and termination.
	Response message

	ChargingNotification
	6.1.6.2.1.3
	Describes Notifications about events that occurred.
	Request message


Table 6.1.6.1-2 specifies data types re-used by the Nchf_ ConvergedCharging service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nchf_ ConvergedCharging service based interface.

Table 6.1.6.1-2: Nchf_ConvergedCharging re-used Data Types

	Data type
	Reference
	Comments
	Applicability

	Supi
	3GPP TS 29.571 [371]
	The identification of the user (i.e. IMSI, NAI).
	

	Uint32
	3GPP TS 29.571 [371]
	Unsigned 32-bit integers
	

	Uint64
	3GPP TS 29.571 [371]
	Unsigned 64-bit integers
	

	PduSessionId
	3GPP TS 29.571 [371]
	The identification of the PDU session.
	

	PduSessionType
	3GPP TS 29.571 [371]
	the type of a PDU session
	

	Uri
	3GPP TS 29.571 [371]
	String providing an URI
	

	AccessType
	3GPP TS 29.571 [371]
	The identification of the type of access network.
	

	RatType
	3GPP TS 29.571 [371]
	The identification of the RAT type.
	

	Ipv4Addr
	3GPP TS 29.571 [371]
	The Ipv4 address allocated for the user.
	

	Ipv6Prefix
	3GPP TS 29.571 [371]
	The Ipv6 prefix allocated for the user.
	

	Pei
	3GPP TS 29.571 [371]
	The Identification of a Permanent Equipment.
	

	TimeZone
	3GPP TS 29.571 [371]
	Time zone information
	

	NfInstanceId
	3GPP TS 29.571 [371]
	String uniquely identifying a NF instance.
	

	Gpsi
	3GPP TS 29.571 [371]
	String identifying a Gpsi
	

	DefaultQoSInformation
	3GPP TS 29.571 [371]
	Identifies the information of the default QoS.
	

	UserLocation
	3GPP TS 29.571 [371]
	User location information
	

	PlmnId
	3GPP TS 29.571 [371]
	PLMN id
	

	AmfId
	3GPP TS 29.571 [371]
	String identifying the AMF ID
	

	DurationSec
	3GPP TS 29.571 [371]
	Identifies a period of time in units of seconds.
	

	Snssai
	3GPP TS 29.571 [371]
	SNSSAI
	

	ProblemDetails
	3GPP TS 29.571 [371]
	additional details of the error
	

	Flows
	3GPP TS 29.514 [X]
	Identifies the flows related to a RG
	

	SscMode
	3GPP TS 29.571 [371]
	SSC Mode type
	

	PraInfo
	3GPP TS 29.512 [204]
	PRA information including PRAId, PRA element list and PRA status
	

	Qfi
	3GPP TS 29.571 [371]
	QoS flow identifier designated as "Qfi".
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6.1.6.2.1.2
Type ChargingDataResponse

Table 6.1.6.2.1.2-1: Definition of type ChargingDataResponse
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	invocationTimestamp
	DateTime
	M
	1
	This field holds the timestamp of the charging service response from the CHF.
	Response message

	invocationResult
	InvocationResult 
	M
	1
	This field holds the result of the charging service invocation by the NF consumer 
	Response message

	invocationSequenceNumber
	Uint32
	M
	1
	This field contains the sequence number of the charging service invocation by the NF consumer.
	Response message

	sessionFailover
	SessionFailover
	OC
	0..1
	This field indicates whether alternative CHF is supported for ongoing charging service failover handling by NF consumer.
	Response message

	multipleQuotaInformation
	array(MultipleQuotaInformation)
	OC
	0..N
	This field holds the parameters for the quota management information. It may have multiple occurrences.
	Response message

	triggers
	array(Trigger)
	OC
	0..N
	This field identifies the chargeable event(s) supplied by CHF to override/activate the existing chargeable event(s) in NF consumer.
The presence of the triggers attribute without any triggerType is used by CHF to disable all the triggers.
	Response message


	Next  change


6.1.6.2.1.3
Type ChargingNotification
Table 6.1.6.2.1.3-1: Definition of type ChargingNotification

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	notificationType
	NotificationType
	M
	1
	Type of notification to indicate re-authorization or termination.
	Request message

	reauthorizationDetails
	array(ReauthorizationDetails)
	OC
	0..N
	descriptors for re-authorization to determine which quota or usage reporting is updated. 
It’s only present when type of notification is re-authorization case that type of notification is re-authorization and this attribute is not present, 

all type of units shall be updated.
	Request message
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6.1.6.2.1.7
Type Trigger
Table 6.1.6.2.1.7-1: Definition of type Trigger

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	triggerType
	TriggerType
	Oc
	0..1
	the events whose occurrence lead to charging event is issued towards the CHF
	Request message
Response message


	category
	TriggerCategory
	M
	1
	This field indicates whether the charging data generated by the SMF for the trigger lead to a Charging Event towards the CHF immediately or not.
	Response message


	timeLimit
	DurationSec
	OC
	0..1
	Time limit if trigger type is "Expiry of data time limit"
	

	volumeLimit
	Uint32
	OC
	0..1
	Volume limit if trigger type is "Expiry of data volume limit"
	

	maxNumberOfccc  
	Uint32
	OC
	0..1
	Maximum number if trigger type is "Max nb of number of charging condition changes"
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6.1.6.2.1.10
Type UsedUnitContainer
Table 6.1.6.2.1.10-1: Definition of type UsedUnitContainer
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	serviceId
	ServiceId
	OC
	0..1
	This field identity of the used service
	

	quotaManagementIndicator
	QuotaManagementIndicator
	OC
	1
	An indicator on whether the reported used units are with or without quota management control. If the attribute is not present, it indicates the used unit is without quota management applied.
	

	triggers
	array (Trigger)
	OC
	0..N
	This field specifies the reason for usage reporting for one or more types of unit associated to the rating group.
	

	triggerTimestamp
	DateTime
	Oc
	0..1
	This field holds the timestamp when the reporting trigger occur.
	

	time
	Uint32
	OC
	0..1
	This field holds the amount of requested time.
	

	totalVolume
	Uint64
	OC
	0..1
	This field holds the amount of requested volume in both uplink and downlink directions.
	

	uplinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of requested volume in uplink direction.
	

	downlinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of requested volume in downlink direction.
	

	serviceSpecific Units
	Uint64
	OC
	0..1
	This field holds the amount of requested service specific units.
	

	eventTimeStamps
	DateTime
	OC
	0..1
	This field holds the timestamps of the event reported in the Service Specific Unit s, if the reported units are event based
	

	localSequenceNumber
	integer
	M
	1
	holds the Used Unit sequence number, i.e. the order when charging event occurs. It increased by 1 for each Used Unit generation.
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6.1.6.2.2.3
type MultipleUnitUsage

This clause is additional attributes of the type MultipleQuotaUsage defined in clause 6.1.6.2.1.5 for 5G data connectivity charging described in 3GPP TS 32.255 [30].
Table 6.1.6.2.2.3-1: 5G Data Connectivity Specified attribute of type MultipleUnitUsage

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	uPFID
	NfInstanceId
	OC
	0..1
	identifier of UPF
	Request message
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6.1.6.2.2.5
type UsedUnitContainer

This clause is additional portion of the type UsedUnitContainer defined in clause 6.1.6.2.1.10 for 5G data connectivity charging described in 3GPP TS 32.255 [30].
Table 6.1.6.2.2.5-1: 5G Data Connectivity Specified portion of type UsedUnitContainer
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	pDUContainerInformation
	PDUContainerInformation
	OC
	0..1
	the 5G data connectivity specific information
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6.1.6.2.2.6
Type PDUSessionChargingInformation

Table 6.1.6.2.2.6-1: Definition of type PDUSessionChargingInformation
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	chargingId
	string
	OC
	0..1
	Correlates different records of a single PDU session
	Request message

	userInformation
	UserInformation
	M
	1
	including information of user equipment, user location
	Request message

Response message

	userLocationinfo
	UserLocation

	OC
	0..1
	provides information on the location
	Request message



	userLocationTime
	DateTime
	OC
	0..1
	the time at which the UE was last known to be in the location.
	Request message



	presenceReportingAreaInformation
	map(PraInfo)
	OC
	0..N
	When the data type is present in response message, it includes the PRA information provisioned by the CHF, in which case the praStatus attribute within the PraInfo data type shall not be supplied. When the data type is present in request message, it’s used to report user presence reporting area status.

The praId attribute within the PraInfo data type shall be the key of the map. 
	Request message

Response message

	uetimeZone
	TimeZone
	OC
	0..1
	the UE Time Zone the UE is currently located
	

	pduSessionInformation
	PDUSessionInformation
	M
	1
	PDU session level information, including PDU session ID, PDU type, SSC Mode, QoS, network slicing etc.
	Request message

	unusedQuotaTimer
	DurationSec
	OC
	0..1
	threshold for the time period resource idle

Upon the initial interaction with the CHF, the SMF use this attribute to provide pre-configured threshold to CHF.
when present in response message, it contains the threshold supplied by CHF in response of initial request to override existing threshold in SMF.

It’s only present when unused quota timer trigger is active.
	Request message

Response message
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6.1.6.2.2.8
Type PDUSessionInformation
Table 6.1.6.2.2.8-1: Definition of type PDUSessionInformation

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	networkSlicingInfo
	NetworkSlicingInfo 
	OM
	0..1
	information of network slice serving the PDU session
	

	pduSessionID
	PduSessionId
	M
	1
	
	

	pduType
	PduSessionType
	OM
	0..1
	type of the PDU session
	

	sscMode
	SscMode
	OC
	0..1
	information of SSC Mode type.
	

	hPlmnId
	PlmnId
	OC
	0..1
	PLMN identifier of the home network
	

	servingNodeID
	array(AmfId)
	OC
	0..N
	This field holds the list of AMF Identifiers (AmfId) of AMFs.
	

	servingNetworkFunctionID
	ServingNetworkFunctionID
	Oc
	0..1
	This field holds serving Network Function identifier.
	

	servingCNPlmnId
	PlmnId

	Oc
	0..1
	Serving Core Network Operator PLMN ID selected by the UE in shared networks.
	

	ratType
	RatType
	OC
	0..1
	the RAT Type of the PDU session
	

	dnnId
	string
	M
	1
	a Data Network Name
	

	chargingCharacteristics
	string
	OC
	0..1
	the Charging Characteristics for this PDU session.
	

	chargingCharacteristicsSelectionMode
	ChargingCharacteristicsSelectionMode
	OC
	0..1
	information about how the "Charging Characteristics" was selected. 
	

	startTime
	dateTime
	OC
	0..1
	the time in UTC format which represents the start of a PDU session at the SMF
	

	stopTime
	dateTime
	OC
	0..1
	the time in UTC format which represents the stop of a PDU session at the SMF
	

	3gppPSDataOffStatus
	3GPPPSDataOffStatus
	OC 
	0..1
	This field holds the 3GPP Data off Status when UE’s 3GPP Data Off status is Activated or Deactivated.
	

	sessionStopIndicator
	boolean
	OC
	0..1
	This field indicates to the CHF that the PDU session has been terminated.
	

	pduAddress
	PDUAddress
	OC
	0..1
	Group of user ip address
	

	diagnostics
	Diagnostics
	OC
	0..1
	provides a more detailed cause value from SMF.
	

	qoSInformation
	DefaultQosInformation
	OC
	0..1
	This field holds the authorized QoS applied to PDU session.
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6.1.6.3.6
Enumeration: TriggerType
Table 6.1.6.3.6-1: Enumeration TriggerType
	Enumeration value
	Description
	Applicability

	QUOTA_THRESHOLD
	the quota threshold has been reached
	

	QHT
	the quota holding time specified in a previous response has been hit (i.e. the quota has been unused for that period of time)
	

	FINAL
	a service termination has happened
	

	QUOTA_EXHAUSTED
	the quota has been exhausted
	

	VALIDITY_TIME
	the credit authorization lifetime provided from CHF has expired
	

	OTHER_QUOTA_TYPE
	usage reporting of the particular quota type indicated in the used unit container where it appears is that, for a multi-dimensional quota, one reached a trigger condition and the other quota is being reported.
	

	FORCED_REAUTHORISATION
	a Server initiated re-authorization procedure, i.e. receipt of notify service operation
	

	UNUSED_QUOTA_TIMER
	the unused quota timer has expired
	

	ABNORMAL_RELEASE
	PDU session has abnormal released.
	

	QOS_CHANGE
	In request message, This value is used to indicate that OoS change has happened.
In response message, this value is used to indicate that a change in the end user negotiated QoS shall cause the service consumer to ask for a re-authorization of the associated quota
	

	VOLUME_LIMIT
	Volume limit has been reached.
	

	TIME_LIMIT
	Time limit has been reached
	

	EVENT_LIMIT
	Event limit has been reached
	

	PLMN_CHANGE
	PLMN has been changed.
	

	USER_LOCATION_CHANGE
	In request message, This value is used to indicate that User location has been changed.
In response message, this value is used to indicate that a change in the end user location shall cause the service consumer to ask for a re-authorization of the associated quota
	

	RAT_CHANGE
	In request message, This value is used to indicate that RAT type has been changed.
In response message, this value is used to indicate that a change in the radio access technology shall cause the service consumer to ask for a re-authorization of the associated quota
	

	UE_TIMEZONE_CHANGE
	In request message, This value is used to indicate that UE time zone has been changed.
In response message, this value is used to indicate that a change in the TimeZone where the end user is located shall cause the service consumer to ask for a re-authorization of the associated quota.
	

	TARIFF_TIME_CHANGE
	Tariff time change has happened.
	

	MAX_NUMBER_OF_CHANGES_IN CHARGING_CONDITIONS
	Max number of change has been reached
	

	MANAGEMENT_INTERVENTION
	Management intervention
	

	CHANGE_OF_UE_PRESENCE_IN PRESENCE_REPORTING_AREA
	In request message, This value is used to indicate that Change of UE presence in PRA has happened.
In response message, this value is used to indicate a request of reporting the event that the user enters/leaves the area(s) as indicated in the presenceReportingArea Attribute
	

	CHANGE_OF_3GPP_PS_DATA_OFF_STATUS
	In request message, This value is used to indicate that Change of 3GPP PS Data off status has happened. 
In response message, this value is used to indicate that a change in the 3GPP PS Data off status shall cause the service consumer to ask for a re-authorization of the associated quota
	

	SERVING_NODE_CHANGE
	A serving node (e.g., AMF) change in the NF Consumer
	

	REMOVAL_OF_UPF
	A used UPF is removed
	

	ADDITION_OF_UPF
	A new UPF is added.
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6.1.6.3.12
Enumeration: SessionFailover
Table 6.1.6.3.12-1: Enumeration SessionFailover
	Enumeration value
	Description
	Applicability

	FAILOVER_NOT_SUPPORTED
	The Nchf_ConvergedCharging messages could not be moved to an alternative destination in the case of communication failure.

This is the default behaviour if the attribute is not present in the response.
	

	FAILOVER_SUPPORTED
	The Nchf_ ConvergedCharging messages should be moved to an alternative   destination in the case of communication failure.
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6.1.6.3.14
Enumeration: ResultCode

Table 6.1.6.3.14-1: Enumeration ResultCode
	Enumeration value
	Description
	Applicability

	END_USER_SERVICE_DENIED
	The CHF denies the service request due to service restrictions (e.g. terminate rating group) or limitations related to the end-user, for example the end user's account could not cover the requested service.
	

	CREDIT_CONTROL_NOT_APPLICABLE
	The CHF determines that the service can be granted to the end user but no further credit control
needed for the service.
	

	CREDIT_LIMIT_REACHED
	The CHF denies the service request since the end user's account could not cover the requested service. If the request contained used units they are deducted, if possible.
	

	AUTHORIZATION_REJECTED
	The CHF denies the service request in order to terminate the service for which credit is requested. 
	

	USER_UNKNOWN
	The specified end user could not be found in the CHF.
	

	RATING_FAILED
	This error code is used to inform the SMF that the CHF cannot rate the service request due to insufficient rating input, incorrect parameters combination or due to a parameter or parameter value that is not recognized or supported in the rating. 
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6.1.6.3.15
Enumeration: PartialRecordMethod
Table 6.1.6.3.15-1: Enumeration PartialRecordMethod

	Enumeration value
	Description

	DEFAULT
	Default method used for partial records

	INDIVIDUAL
	Individual methods used for partial records


	End of change
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