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Decision/action requested

This is a pCR to TR 32.255 clarifies charging data generation in case of Roaming home routed scenario
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Rationale

This pCR proposes to clarify charging data generation in case of Roaming home routed scenario:
-  align Roaming flows with TS 23.502 [5] flows, and start interaction with CHF after step 11 "Session management Policy Modification", similar as after step 9 of TS 32.255 Figure 5.2.2.2.1: PDU session establishment"

-  Solve Editor's Note of clause 5.1.8 Roaming on triggers and charging characteristics
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.255 [3]  

	First change


5.1.1
General

The charging functions specified for the 5G data connectivity charging:

-
PDU session in SMF, refer to TS 23.501 [200];

-
service data flows, within PDU session, refer to TS 23.503 [202]; 
-
QoS flows within PDU session refer to TS 23.501 [200] and TS 23.503 [202].  
	Next change


5.1.8
Roaming 
5.1.8.1

General

Based on roaming agreements between the V-PLMN and the H-PLMN, in Home Routed scenario, for each UE roaming in VPLMN:
-
The SMF in VPLMN (V-SMF) shall be able to collect charging information per Qos Flow within a PDU session when UE is determined as an in-bound roamer, for CDR generation in VPLMN. 

-
The SMF in HPLMN (H-SMF) shall be able to collect charging information per Qos Flow within a PDU session when UE is determined as an out-bound roamer, for CDR generation in HPLMN.

This charging information collection mechanism is achieved under Roaming QoS flow Based Charging (QBC) performed by each PLMN, based on a set of charging parameters exchanged between the V-SMF and the H-SMF on a per PDU session basis during the PDU session establishment.
The two main parameters exchanged are:
-
The Charging Id which also includes the VPLMN PLMN ID, assigned by the V-SMF and transferred to the H-SMF in the HPLMN at PDU session establishment.
-
The "Roaming Charging Profile" negociated between the VPLMN and the HPLMN at PDU session establishment. 
5.1.8.2

CHF selection

In roaming Home routed scenario, the CHF selection mechanism specified in clause 5.1.x applies to:

-
 the V-SMF for CHF selection in VPLMN;

-
the H-SMF for CHF selection in HPLMN. 
In the V-SMF, when the NRF is used, the V-CHF can be discovered, based on UE identified as in-bound roamer, and the PLMN Id of the H-PLMN. 












	Next change


5.2.1.2
Applicable Triggers in the SMF 
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), Charging-id, etc. and also containers identifying the volume count (separated for uplink and downlink traffic), with charging condition change information.

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

Two categories of chargeable events are identified: 

-
immediate report: chargeable events for which, when occurring, the current counts are closed and sent together with the charging data generated by the SMF towards the CHF in a Charging Data Request. New counts are started by the SMF.  
-
deferred report: chargeable events for which, when occurring, the current counts are closed and stored together with the charging data generated by the SMF. The stored counts will be sent to the CHF in next a Charging Data Request.  


When a PDU session starts, and the converged charging is activated, the SMF invokes a Charging Data Request [Initial] towards the CHF to get authorization to start. The SMF is optionally provided in the Charging Data Response [Initial], with a set of chargeable event triggers to be enabled, and the associated category (i.e. immediate or deferred report).

When provided, these triggers override the default triggers in the SMF, they remain active until they are updated or disabled by subsequent Charging Data Response [Update] from the CHF or the PDU session is terminated.
A set of chargeable events are based on trigger thresholds and default ones can be configured in Charging Characteristics which are described in Annex A.
The SMF is optionally provided in the Charging Data Response [Initial], with trigger thresholds which override the default ones configured in the Charging Characteristics selected by the SMF for the PDU session. They remain active until they are updated by subsequent Charging Data Response [Update] from the CHF or the PDU session is terminated.
5.2.1.2.2
Flow Based Charging (FBC) triggers
The set of chargeable events and associated category, which shall be supported by the SMF as the default, is specified in the sub-clause 5.2.1.4 for Flow Based Charging. 
Two level of triggers can be supplied by the CHF: 

-
Triggers associated to the PDU session.

-
Triggers associated to a rating group within the PDU session. 
The set of triggers along with their category (i.e. immediate or deferred report) and level (i.e. per PDU session or per rating group), which can be supplied by the CHF to the SMF for 5G data connectivity converged charging are detailed in the sub-clause 5.2.1.4 for Flow Based Charging.

5.2.1.2.2
QoS flow Based Charging (QBC) triggers 
The set of chargeable events and associated category, which shall be supported by the SMF as the default for QoS flow Based Charging, when applicable, is specified in the sub-clause 5.2.1.6.
Two level of triggers can be supplied by the CHF: 

-
Triggers associated to the PDU session.

-
Triggers associated to a QoS Flow within the PDU session.
The set of triggers along with their category (i.e. immediate or deferred report) and level (i.e. per PDU session or per QoS Flow), which can be supplied by the CHF to the SMF for 5G data connectivity converged charging are detailed in the sub-clause 5.2.1.6 for QBC. 
When QBC is used in the context of roaming, the set of triggers, their associated category, and trigger thresholds, compose the "Roaming Charging Profile", which governs the SMF charging data generation, synchronously between the V-SMF and the H-SMF when shared. 
	Next change


5.2.1.6
QoS flow Based charging (QBC)
QoS flow Based charging allows the SMF to collect charging information related to data volumes per PDU session, categorized per QoS Flow.

The user can be identified by SUPI. 
For a given PDU session, QBC shall be performed by the SMF withinthe same charging session used for Flow Based Charging.
The SMF categorizes the volume within PDU session by QoS Flow identified by QoS Flow Identifier (QFI). 


The amount of data counted for the QoS Flow shall be the user plane payload at the UPF.
Table 5.2.1.6.1 summarizes the set of default trigger conditions and their category which shall be supported by the SMF in QBC. For "immediate report" category, the table also provides the corresponding Charging Data Request [Initial, Update, Termination] message sent from SMF towards the CHF.
Table 5.2.1.6.1: Default Chargeable events in SMF for QBC 
	Chargeable event
	Trigger level
	Default category


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

	Start of PDU session
	PDU session  
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Initial]

	Start of a new QoS Flow
	QoS Flow  
	Deferred
	Not Applicable
	Not Applicable
	Charging Data Request [Update]


	Change of Charging conditions
	
	

	QoS change
	QoS Flow
	Deferred
	Yes
	Yes
	

	User Location change
	PDU session
	Deferred
	Yes
	Yes
	

	AMF change
	PDU session
	Deferred
	Yes
	Yes
	

	Change of UE presence in Presence Reporting Area(s)
	PDU session
	Deferred
	Yes
	Yes
	

	Change of 3GPP PS Data off Status
	PDU session
	Deferred
	Yes
	Yes
	

	Tariff time change
	PDU session
	Deferred
	No
	No
	

	UE time zone change
	PDU session
	Immediate
	Yes
	Yes
	

	PLMN change
	PDU session
	Immediate
	Yes
	Yes
	

	RAT type change
	PDU session
	Immediate
	Yes
	Yes
	

	Session-AMBR change
	PDU session
	Immediate
	Yes
	Yes
	

	Addition of UPF 
	PDU session
	Immediate
	Yes
	Yes
	

	Removal of UPF 
	PDU session
	Immediate
	Yes
	Yes
	

	Limit per PDU session
	
	

	Expiry of data time limit per PDU session
	PDU session
	Immediate
	Yes

	Yes
	

	Expiry of data volume limit per PDU session
	PDU session
	Immediate
	Yes
	Yes
	

	Expiry of data event limit per PDU session
	PDU session
	Immediate
	Yes
	Yes
	

	Expiry of limit of number of charging condition changes
	PDU session
	Immediate
	Yes
	Yes
	

	Limit per QoS Flow
	
	

	Expiry of data time limit per QoS Flow
	QoS Flow  
	Deferred
	Yes
	Yes
	

	Expiry of data volume limit per QoS Flow
	QoS Flow  
	Deferred
	Yes
	Yes
	

	Others 
	
	

	End of QoS Flow
	QoS Flow  
	Deferred
	Yes
	Yes
	

	Management intervention
	PDU session
	Immediate
	No
	No
	

	End of PDU session 
	PDU session
	Immediate
	No
	No
	Charging Data Request [Termination]

	Abort request is received from the CHF
	PDU session
	Immediate
	No
	No
	


The default "Limit" trigger conditions, are trigger thresholds configured in the Charging Characteristics applied to the PDU session for QBC. It shall be possible for the CHF to override these default triggers when providing Charging Data Response[Initial], either to disable the triggers, or to enable triggers new thresholds value. 
For QBC the following details of chargeable events and corresponding actions in the SMF are defined in Table 5.2.1.6.2:
Table 5.2.1.6.2: Chargeable events and their related actions in SMF for QBC
	Chargeable event
	Conditions
	SMF action

	Start of PDU session
	
	Charging Data Request [Initial]

	Start of a QoS Flow
	Start of the QoS Flow associated with the default QoS rule
	Charging Data Request [Update].

	
	Start of a new QoS Flow
	Start new counts with time stamps.

	End of PDU session 
	
	Charging Data Request [Termination]
Close the counts with time stamps

	Change of charging condition in the SMF (e.g. QoS change, Session-AMBR change, user location change, Radio access type change, PLMN change, AMF change, UE Timezone change, change of UE presence in Presence Reporting Area(s), change of 3GPP PS Data Off status)
	If the corresponding trigger is enabled
	Close the counts and start new counts with time stamps for all active QoS flows.

	
	If the corresponding trigger is enabled and the category is set to "immediate reporting"
	Charging Data Request [Update]

	Addition of UPF
	
	Charging Data Request [Update].

	
	
	

	Removal of UPF
	
	Close the counts with time stamps for the removed UPF

	Expiry of time limit per QoS Flow
	If the corresponding trigger is enabled
	Close the counts with time stamps.

	
	If the category is set to "immediate reporting"
	Charging Data Request [Update]

	
	If the QoS Flow is still active
	Start new counts with time stamps

	Expiry of data volume limit per QoS Flow
	If the corresponding trigger is enabled
	Close the counts with time stamps

	
	If the category is set to "immediate reporting"
	Charging Data Request [Update]

	
	If the QoS Flow is still active
	Start new counts with time stamps

	Expiry of time limit per PDU session
	If the corresponding trigger is enabled
	Close the counts with time stamps for all QoS flows.

	
	If the category is set to "immediate reporting"
	Charging Data Request [Update]

	
	If the PDU session is still active
	Start new counts with time stamps for all active QoS flows

	Expiry of data volume limit per PDU session
	If the corresponding trigger is enabled
	Close the counts with time stamps for all QoS flows.

	
	If the category is set to "immediate reporting"
	Charging Data Request [Update]

	
	If the PDU session is still active
	Start new counts with time stamps for all active QoS flows

	Expiry of a limit of number of charging condition changes per PDU session
	If the corresponding trigger is enabled
	Close the counts with time stamps for all QoS flows.

	
	If the category is set to "immediate reporting"
	Charging Data Request [Update]

	
	If the PDU session is still active
	Start new counts with time stamps for all active QoS flows

	Management intervention
	
	Charging Data Request [Update]
Close the counts with time stamps for all QoS Flows

	
	If the PDU session is still active
	Start new counts with time stamps

	Abort
	
	Charging Data Request [Termination]
Close the counts with time stamps


The CDR generation mechanism processed by the CHF upon receiving Charging Data Request[Initial, Update, Termination] issued by the SMF for these chargeable events in QBC, is specified in clause 5.2.3.

-















	Next change


5.2.1.x
Roaming QoS flow Based charging (QBC) 
When QoS flow Based Charging specified in 5.2.1.6 is used in a context of roaming, a "Roaming Charging Profile" is defined to allow, when shared, QBC synchronized between both PLMNs and includes:
-
The set of chargeable events as per Table 5.2.1.6.1 and associated category.
-
The set of thresholds for chargeable events based on trigger thresholds. 
-
An indication on whether the "Default partial record" or the "Individual partial record" mechanism per clause 5.2.3, is used by CHF.
A default "Roaming Charging Profile" is specified for the SMF and comprises: 

-
The set of chargeable events and associated category specified as the default per Table 5.2.1.6.1.
-
The default set of thresholds configured in the Charging Characteristics for QBC.
-
The "Default partial record" mechanism indicated as the one used by CHF.
In the VPLMN, at PDU session establishement the default "Roaming Charging Profile" in the V-SMF may optionally be overridden by a new "Roaming Charging Profile" supplied by the CHF in the Charging Data Response [Initial] with:

-
updated set of chargeable events and associated category. 
-
updated thresholds for chargeable events based on trigger thresholds.
-
the selected partial record mechanism ("Default partial record" or "Individual partial record").
This updated "Roaming Charging Profile" is transferred from the V-SMF to the H-SMF and may be acknowledged or replaced by the HPLMN selected "Roaming Charging Profile" to be used by the V-SMF. 

In the HPLMN, at PDU session establishement, the "Roaming Charging Profile", when received by the H-SMF from the V-SMF, may be updated by the CHF in the HPLMN in the Charging Data Response [Initial] to H-SMF. This HPLMN CHF selected "Roaming Charging Profile" is used by the H-SMF and transferred towards the VPLMN.
The "Roaming Charging Profile" resulting from the exchange between the VPLMN and HPLMN at PDU session establishment shall remain unchanged during the PDU session lifetime.
The capability specified in clause 5.2.1.2.1 for the CHF to be able to update the triggers after the PDU session is established shall not be applicable for Roaming QBC. 
	End of change


