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1
Decision/action requested

This is a pCR to TR 32.256 to solve Editor's Note: clarify the new mechanism of triggers activation by CHF and add the AMF Charging profile in Charging information.  
2
References

[1] 
3GPP TS 32.240: " Telecommunication management; Charging management; Charging architecture and principles".
[2] 
3GPP TS 32.290: " Services, operations and procedures of charging using Service Based Interface (SBI)".
[3]
3GPP TS 32.256: "5G connection and mobility domain charging; Stage 2". 

[4]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[5]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[6]
3GPP TS 23.503:"Policy and Charging Control Framework for the 5G System; Stage 2".

3
Rationale

 This pCR proposes to solve Editor's Note: clarify the new mechanism of triggers activation by CHF, and add the AMF Charging profile in Charging information.  
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.256 [3]  

	First change


5.2.1.2.1
General

When a charging event is issued towards the CHF, it includes details such as Subscriber identifier (e.g. SUPI).

Each trigger condition (i.e. chargeable event) defined for the 5G connection and mobility converged charging functionality, is specified with the associated behaviour when they are met. 


Table 5.2.1.2.1.1 summarizes the set of default trigger conditions and their category which shall be supported by the AMF when charging is active for the corresponding AMF functionality. For "immediate report" category, the table also provides the corresponding Charging Data Request message sent from AMF towards the CHF.

Table 5.2.1.2.1.1: Default Trigger conditions in AMF

	Trigger Conditions
	Trigger level
	Default category


	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	Registration

	Registration checked (subscription and AM policy association) 
	-
	Immediate
	Not Applicable
	Yes
	IEC: Charging Data Request [Event,]

	Registration checked

(subscription and AM policy association)
	-
	Immediate
	Not Applicable
	Yes
	ECUR: Charging Data Request [Initial]

	Registration completed 
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]
ECUR: Charging Data Request [Termination]

	Deregistration 
	-
	Immediate
	Not Applicable
	Not Applicable
	PEC: Charging Data Request [Event]

	N2 connection

	Start of N2 connection
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	End of N2 connection
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	Location reporting

	User Location change
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]

	Change of UE presence in Presence Reporting Area(s)
	-
	Immediate
	Not Applicable
	Yes
	PEC: Charging Data Request [Event]



The capability of the CHF to enable and disable the triggers applies at AMF functionality level (registration, N2 connection, Location reporting): charging activation/deactivation for an AMF functionality implies the corresponding set of triggers are enabled/disabled.
AMF functionality charging activation/deactivation is performed by CHF via AMF charging profile update as defined in clause 5.2.1.2.x. 
The AMF charging profile is defined in clause 5.2.1.2.2 and shall be used by the AMF to determine whether converged charging is active or not, and which scenario is applicable when active.

During UE initial registration in the AMF, if registration charging is active in the Charging Characteristics, a Charging Data Request [Event, Registration] or Charging Data Request [Initial, Registration] shall be sent to CHF in the corresponding charging scenario (i.e. IEC, PEC or ECUR) when applicable triggers are met. 
At N2 connection, if N2 connection charging is active in the AMF charging profile, a Charging Data Request [Event, N2 connection] shall be sent to CHF in PEC scenario when applicable triggers are met.

At N2 connection, if location reporting charging is active in the AMF charging profile, the AMF shall start the location reporting control procedure towards NG-RAN specified in clause 4.10 of TS 23.502 [202] for a continuous reporting whenever the UE location changes. A Charging Data Request [Event, location reporting] shall be sent by AMF upon receiving the location report from NG-RAN with current UE location.
If the AMF receives in a Charging Data Response [Event/Initial] from CHF, an updated AMF charging profile deactivating location reporting charging, and the AMF has a N2 connection, the AMF shall cancel the location reporting control procedure towards NG-RAN. 
	Next change


5.2.1.2.2
AMF Charging profile
An AMF charging profile is defined to allow AMF determination of applicable trigger conditions for each functionality (i.e Registration, N2 connection, Location Reporting), and includes:

-
charging active or inactive;

-
IEC, ECUR or PEC scenario.

For location reporting charging it includes in addition, the level for location change to be reported (i.e. TAI change and/or Cell Change), or UE presence in Presence Reporting Area(s) to be reported. The UE Presence in Presence Reporting Area (PRA) functionality is detailed in clause 5.2.1.4.
IEC and ECUR scenarios are applicable for registration only.

The AMF charging profile is per UE and per AMF.

The default AMF charging profile is provided by the Charging Characteristics which is described in Annex A.


	
	
	

	
	

	

	
	

	

	
	


	


	Next change


5.2.1.2.x
Independent triggers activation 
During the UE registration lifetime in the AMF, the CHF may activate/deactivate charging for any AMF functionality (i.e. Registration, N2 connection, Location Reporting) each time the CHF is invoked for a given AMF functionality. The set of triggers enabled/disabled via charging activation/deactivation by CHF are independent from the invoked AMF functionality. The triggers activation/deactivation take effect at the next AMF functionality invoking the CHF.  

Table 5.2.1.2.x.1 describes the applicable messages for CHF to activate/deactivate triggers via update of AMF Charging profile:
  Table 5.2.1.2.1: AMF charging profile update by CHF
	Functionality
	AMF Charging Profile field which can be updated
	Message from CHF to AMF

	Registration
	-
charging "active or inactive"


	Charging Data Response [Event/Initial]


	N2 connection
	-
charging "active or inactive"


	Charging Data Response [Event/Initial]


	Location Reporting
	-
charging "active or inactive"

-
level for location

-
list of Presence Reporting Area(s)
	Charging Data Response [Event/Initial]



In ECUR scenario, any update of AMF Charging Profile received in Charging Data Response [Initial] will take effect after the corresponding Charging Data Response [Termination].
	Next change


6.1.1.2
Charging Data Request message

Table 6.1.1.2.1 illustrates the basic structure of a Charging Data Request message from the AMF as used for 5G connection and mobility converged charging.

Table 6.1.1.2.1: Charging Data Request message contents
	Information Element
	Category for converged charging
	Description

	Session Identifier
	OC
	Described in TS 32.290 [57]

	Subscriber Identifier
	OM
	Described in TS 32.290 [57]
In case Subscriber Identifier (i.e. SUPI) is not present (for emergency service), the User Equipment Info in table 6.2.1.2.1. shall be present for identifying the user.

	NF Consumer Identification
	M
	Described in TS 32.290 [57]

	NF Functionality
	M
	Described in TS 32.290 [57]

	NF Name
	OC
	Described in TS 32.290 [57]

	NF Address
	OC
	Described in TS 32.290 [57]

	NF PLMN ID
	OC
	Described in TS 32.290 [57]

	Invocation Timestamp
	M
	Described in TS 32.290 [57]

	Invocation Sequence Number
	M
	Described in TS 32.290 [57]

	One-time Event
	OC
	Described in TS 32.290 [57]

	One-time Event Type
	OC
	Described in TS 32.290 [57]

	Notify URI
	-
	This field is not applicable.

	Triggers
	OC
	This field is described in TS 32.290 [57] and holds the 5G connection and mobility specific triggers described in clause 5.2.1.

	Multiple Unit Usage 
	OC
	Described in TS 32.290 [57].

	AMF Identifier
	OC
	This field holds the AMF identifier.

	AMF Charging Profile
	OC
	This field holds the applicable AMF Charging Profile

	Registration Charging Information
	OM
	This field holds the registration specific information described in clause 6.2.1.1

	N2 connection Charging Information
	OM
	This field holds the N2 connection specific information described in clause 6.2.1.2

	Location Reporting Charging information
	OM
	This field holds the Location Reporting specific information described in clause 6.2.1.x


Editor's Note: use of Multiple Unit Usage is ffs

	Next change


6.1.1.3
Charging data response message

Table 6.1.1.3.1 illustrates the basic structure of a Charging Data Response message from the CHF as used for 5G connection and mobility converged charging. 

Table 6.1.1.3.1: Charging Data Response message contents

	Information Element
	Category for converged charging
	Description

	Session Identifier
	OC
	Described in TS 32.290 [57]

	Invocation Timestamp
	M
	Described in TS 32.290 [57]

	Invocation Result
	OC
	Described in TS 32.290 [57]

	Invocation Sequence Number
	M
	Described in TS 32.290 [57]

	Session Failover
	OC
	This field is not applicable.

	Triggers 
	OC
	This field is described in TS 32.290 [57] and holds the 5G connection and mobility specific triggers described in clause 5.2.1.

	Multiple Unit Information
	OC
	This field is not applicable.

	AMF Charging Profile
	OC
	This field holds the AMF Charging Profile to be applied


Editor's Note: use of Multiple Unit Information is ffs

	Next change


6.2.3
Detailed message format for converged charging

The following clause specifies per Operation Type the charging data that are sent by AMF for 5G connection and mobility converged charging. 

The Operation Types are listed in the following order: I (Initial)/T (Termination)/E (Event). Therefore, when all Operation Types are possible it is marked as ITE. If only some Operation Types are allowed for a node, only the appropriate letters are used (i.e. IT or E) as indicated in the table heading. The omission of an Operation Type for a particular field is marked with "-" (i.e. I-E). Also, when an entire field is not allowed in a node the entire cell is marked as "-". 

Table 6.2.3.1 defines the basic structure of the supported fields in the Charging Data Request message for AMF converged charging.  

Table 6.2.3.1: Supported fields in Charging Data Request message
	Information Element
	Functionality of AMF
	Reg.
	N2 cnt 
	Loc. Report.

	
	Supported Operation Types
	I/T/E
	E
	E

	Session Identifier
	ITE
	E
	E

	Subscriber Identifier
	ITE
	E
	E

	NF Consumer Identification
	ITE
	E
	E

	Invocation Timestamp
	ITE
	E
	E

	Invocation Sequence Number
	ITE
	E
	E

	One-time Event
	--E
	E
	E

	One-time Event Type
	--E
	E
	E

	Notify URI
	-
	-
	-

	Triggers
	ITE
	-
	-

	Multiple Unit Usage
	ITE
	-
	-

	AMF Identifier
	ITE
	E
	E

	AMF Charging Profile
	I-E
	E
	E

	Registration Charging Information

	Registration Message type
	ITE
	-
	-

	User Information
	ITE
	-
	-

	UE MM Core Network Capability
	ITE
	-
	-

	MICO Mode Indication
	ITE
	-
	-

	SMS Supported Indication
	ITE
	-
	-

	Access Type
	ITE
	-
	-

	RAT Type
	ITE
	-
	-

	TAI List
	ITE
	-
	-

	User Location Info
	ITE
	-
	-

	User Location Time
	ITE
	-
	-

	UE Time Zone
	ITE
	-
	-

	Mobility Restrictions
	ITE
	-
	-

	Requested NSSAI
	ITE
	-
	-

	Allowed NSSAI
	ITE
	-
	-

	Rejected NSSAI
	ITE
	-
	-

	NSSAI mapping list
	ITE
	-
	-

	AMF UE NGAP ID
	ITE
	-
	-

	RAN UE NGAP ID
	ITE
	-
	-

	RAN Node Id
	ITE
	-
	-

	N2 connection Charging Information

	Message type
	-
	E
	-

	User Information
	-
	E
	-

	unauthenticatedFlag
	-
	E
	-

	Access Type
	-
	E
	-

	RAT Type
	-
	E
	-

	User Location Info
	-
	E
	-

	User Location Time
	-
	E
	-

	UE Time Zone
	-
	E
	-

	Mobility Restrictions
	-
	E
	-

	Allowed NSSAI
	-
	E
	-

	AMF UE NGAP ID
	-
	E
	-

	RAN UE NGAP ID
	-
	E
	-

	RAN Node Id
	-
	E
	-

	RRC Establishment Cause
	-
	E
	-

	Location Reporting Charging information

	Message type
	-
	-
	E

	Location reporting type
	-
	-
	E

	User Information
	-
	-
	E

	unauthenticatedFlag
	-
	-
	E

	Access Type
	-
	-
	E

	RAT Type
	-
	-
	E

	User Location Info
	-
	-
	E

	User Location Time
	-
	-
	E

	UE Time Zone
	-
	-
	E

	Presence Reporting Area Information
	-
	-
	E


Table 6.2.3.2 defines the basic structure of the supported fields in the Charging Data Response message for AMF converged charging.  

Table 6.2.3.2: Supported fields in Charging Data Response message
	Information Element
	Functionality of AMF
	Reg.
	N2 cnt 
	Loc. Report.

	
	Supported Operation Types
	ITE
	E
	E

	Session Identifier
	ITE
	E
	E

	Invocation Timestamp
	ITE
	E
	E

	Invocation Result
	ITE
	E
	E

	Invocation Sequence Number
	ITE
	E
	E

	Session Failover
	I--
	-
	-

	Triggers 
	-
	E
	E

	Multiple Unit information
	-
	-
	-

	AMF Charging Profile
	I-E
	E
	E


	End of change


