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	First change


[bookmark: _Toc20205453][bookmark: _Toc27579425][bookmark: _Toc36045362][bookmark: _Toc36049242][bookmark: _Toc36112461][bookmark: _Toc44664206][bookmark: _Toc44928663][bookmark: _Toc44928853][bookmark: _Toc51859558][bookmark: _Toc58598713][bookmark: _Toc90552373][bookmark: _Toc20227432][bookmark: _Toc27749677][bookmark: _Toc28709604][bookmark: _Toc44671224][bookmark: _Toc51919147][bookmark: _Toc90637048]4.1.X	Roaming Local Breakout reference architecture
Figure 4.1.X.1 shows the 5G System high level Roaming Local Breakout architecture as defined in TS 23.501 [200] for 5G data connectivity, in the service-based representation for Control Plane (CP) Network Functions.


Figure 4.1.X.1: Roaming 5G System architecture- local breakout scenario in service-based interface representation
	Next change


[bookmark: _Toc20205455][bookmark: _Toc27579427][bookmark: _Toc36045364][bookmark: _Toc36049244][bookmark: _Toc36112463][bookmark: _Toc44664208][bookmark: _Toc44928665][bookmark: _Toc44928855][bookmark: _Toc51859560][bookmark: _Toc58598715][bookmark: _Toc90552375]4.1.4	Architecture reference for Non-3GPP Accesses
Figure 4.1.4.1 shows the non-roaming architecture for Non-3GPP Accesses as defined in TS 23.501 [200] for 5G data connectivity.

Figure 4.1.4.1: Non-roaming architecture for Untrusted Non-3GPP Accesses
This reference architecture supports service based interfaces for AMF, SMF and other NFs not represented in the figure.
Figure 4.1.4.2 shows the non-roaming architecture for 5G Core Network with trusted non-3GPP access as defined in TS 23.501 [200] for 5G data connectivity.


Figure 4.1.4.2: Non-roaming architecture for 5G Core Network with trusted non-3GPP access
The UE is connected to the 5G Core Network over non-3GPP access. This reference architecture supports service based interfaces for AMF, SMF and other NFs not represented in the figure.
	Next change


[bookmark: _Toc27579429][bookmark: _Toc36045366][bookmark: _Toc36049246][bookmark: _Toc36112465][bookmark: _Toc44664210][bookmark: _Toc44928667][bookmark: _Toc44928857][bookmark: _Toc51859562][bookmark: _Toc58598717][bookmark: _Toc90552377]4.1.5.1	Non-roaming architecture with an I-SMF insertion without ULCL/BP
Figure 4.1.5.1 shows the 5G System high level non-roaming architecture, as defined in TS 23.501 [200], with an I-SMF insertion to the PDU Session without UL-CL/BP, using reference point representation.


Figure 4.1.5.1: Non-roaming architecture with I-SMF insertion to the PDU Session in reference point representation, with no UL-CL/BP
	Next change


[bookmark: _Toc90552381][bookmark: _Toc58598721][bookmark: _Toc51859566][bookmark: _Toc44928861][bookmark: _Toc44928671][bookmark: _Toc44664214][bookmark: _Toc36112469][bookmark: _Toc36049250][bookmark: _Toc36045370][bookmark: _Toc27579431][bookmark: _Toc20205456]4.2	5G data connectivity domain converged charging architecture
The SMF embedding the CTF, generates charging events towards the CHF for PDU connectivity converged charging or offline only charging.
As described in TS 32.240 [1], the CTF generates charging events towards to the CHF for converged online and offline charging processing. The CDRs generation is performed by the CHF acting as a CDF, which transfers them to the CGF. 
Finally, the CGF creates CDR files and forwards them to the BD.
If the CGF is external, the CHF acting as a CDF, forwards the CDRs to the CGF across the Ga interface. 
If the CGF is integrated, there is only one internal interface between the CHF and the CGF. In this case, the relationship between CHF and CGF is 1:1. An integrated CGF may support the Ga interface from other CDFs.
When an external CGF is used, this CGF may also be used by other, i.e. non-5GCS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bd interface does not exist and is replaced by a proprietary solution internal to the BD.
Figure 4.2.1 depicts the architectural options for converged charging in service-based representation for CHF.


Figure 4.2.1: 5G data connectivity converged charging architecture
Architectural options of figure 4.2.1 apply to any 5G data connectivity converged charging architectures in this clause.
Ga is described in clause 5.2.4 and Bd in clause 5.2.5. of the present document and Nchf is described in TS 32.290 [57]..
Figure 4.2.2 depicts the 5G data connectivity converged charging architecture in reference point representation for non-roaming: 


Figure 4.2.2: 5G data connectivity converged charging architecture non-roaming reference point representation
Figure 4.2.3 depicts the 5G data connectivity converged charging architecture service-based representation for roaming Home Routed: 


Figure 4.2.3: 5G data connectivity converged charging architecture roaming Home Routed service based representation
Figure 4.2.4 depicts the 5G data connectivity converged charging architecture for roaming Home Routed in reference point representation: 


Figure 4.2.4: 5G connection and mobility converged charging architecture in roaming Home routed reference point representation 
The N40 reference point is defined for the interactions between H-SMF and H-CHF and between V-SMF and V-CHF in the reference point representation.

Figure 4.2.X depicts the 5G data connectivity converged charging architecture service-based representation for roaming Local Breakout: 


Figure 4.2.X: 5G data connectivity converged charging architecture roaming Local Breakout scenario service based representation
Figure 4.2.Y depicts the 5G data connectivity converged charging architecture for roaming Local breakout in reference point representation: 


Figure 4.2.Y: 5G connection and mobility converged charging architecture in Local breakout scenario reference point representation 
The N40 reference point is defined for the interactions between V-SMF and V-CHF, the N47 reference point is defined for the interactions between V-SMF and H-CHF and in the reference point representation.

	End of change


[bookmark: _Toc20205460][bookmark: _Toc27579435][bookmark: _Toc36045374][bookmark: _Toc36049254][bookmark: _Toc36112473][bookmark: _Toc44664218][bookmark: _Toc44928675][bookmark: _Toc44928865][bookmark: _Toc51859570][bookmark: _Toc58598725][bookmark: _Toc90552385]5.1.2	Requirements 
The following are high-level charging requirements specific to the packet domain, derived from the requirements in TS 22.115 [101], TS 22.261 [102], TS 23.501 [200], TS 23.502 [201] and TS 23.503 [202].
-	The SMF shall support converged online and offline charging.
-	The SMF may support offline only charging.
-	The SMF shall support PDU session charging using service based interface.
-	The SMF shall support network slice instance charging.
-	The SMF shall collect charging information per PDU session for UEs served under 3GPP access and non-3GPP access (untrusted non-3GPP access, trusted non-3GPP access and wireline).
-	Every PDU session shall be assigned a unique identity number for billing purposes per PLMN. (i.e. the Charging Id).
-	Data volumes on both the uplink and downlink directions shall be counted separately. The data volumes shall reflect the data as delivered to and forwarded from the user.
-	The charging mechanisms shall provide the date and time information when the PDU session starts.
-	The SMF shall be capable of handling the Charging Characteristics. Charging Characteristics can be specific to a subscription or subscribed DNN. 
-	The SMF may be capable of identifying data volumes, elapsed time or events for individual service data flows (flow based charging). One PCC rule identifies one service data flow.
-	SMF shall allow reporting of the service or the detected application usage per rating group or per combination of the rating group and service id. This reporting level can be activated per PCC rule.
-	The quota management shall be per rating group per PDU session.
-	If there are multiple UPFs for one PDU session, the quota management may be one for all UPFs or separate per UPF and the usage and charging information reporting per UPF.
-	The SMF shall support charging for PDU Session types of IP, Ethernet and Unstructured. 
-	In Home Routed scenario, the SMF shall collect charging information per PDU session and, based on Home Operator policy and agreement between Home and Visit Operators, shall be able to collect charging information per Qos Flow for in-bound and out-bound roamers in Home Routed scenario. 
-	In Local breakout scenarios, the SMF in VPLMN shall collect charging information per PDU session.
-	For interworking between 5GS and EPC, the dedicated PGW-C + SMF shall collect charging information using the same mechanisms as the SMF. 
-	The SMF shall support PDU session charging when the PDU session is served by both I-SMF and SMF.
-	The SMF shall support charging for MA PDU Connectivity Service over 3GPP access and non-3GPP access.
-	The SMF in VPLMN and in HPLMN shall support charging for MA PDU Connectivity Service in roaming Home Routed scenario with UE registered to the same VPLMN for 3GPP access and non-3GPP access.  
  -	The SMF in HPLMN shall support charging for MA PDU Connectivity Service in roaming Home Routed scenario with UE registered in different PLMNs. 
-	The SMF shall support the charging of redundant transmission for high reliability communication.
-	The SMF shall support the charging of 5G LAN VN group communication.
	End of change



[bookmark: _Toc20205469][bookmark: _Toc27579444][bookmark: _Toc36045384][bookmark: _Toc36049264][bookmark: _Toc36112483][bookmark: _Toc44664228][bookmark: _Toc44928685][bookmark: _Toc44928875][bookmark: _Toc51859580][bookmark: _Toc58598735][bookmark: _Toc90552395]5.1.9	Roaming 
[bookmark: _Toc20205470][bookmark: _Toc27579445][bookmark: _Toc36045385][bookmark: _Toc36049265][bookmark: _Toc36112484][bookmark: _Toc44664229][bookmark: _Toc44928686][bookmark: _Toc44928876][bookmark: _Toc51859581][bookmark: _Toc58598736][bookmark: _Toc90552396]5.1.9.1	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.
The main parameters exchanged at PDU session establishment are:
-	The Charging Id which may include the VPLMN PLMN ID, assigned by the V-SMF and transferred to the H-SMF in the HPLMN.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN. 
The parameters exchanged during the PDU session handover from EPS to 5GS in Home routed roaming scenario:
-	The Home Provided Charging Id which includes the Charging Id assigned by the H-SMF to the original PDU session over EPS and transferred by the H-SMF to the V-SMF. This Home Provided Charging Id shall be used by the V-SMF to replace the existing Charging Id previously generated by V-SMF.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN on 5GS side.
In roaming Home routed PDU session, upon V-SMF change:
-	intra-PLMN V-SMF change: Charging Id, "Roaming Charging Profile" and CHF address (optional) are transferred from the old V-SMF to the new V-SMF.
NOTE: how the new V-SMF selects the CHF is operator specific.
-	inter-PLMN V-SMF change: The Charging Id is transferred from the old V-SMF to the new V-SMF.
-	The "Roaming Charging Profile" is optionally exchanged between the new V-SMF and the H-SMF as for a PDU session establishment.
Based on roaming agreements between the V-PLMN and the H-PLMN, in local breakout scenario, for each UE roaming in VPLMN:
-	The SMF in VPLMN (V-SMF) can be able to collect charging information per QoS Flow and/or per service data flow within a PDU session when UE is determined as an in-bound roamer, for CDR generation in VPLMN. 
-	5V-SMF) can be able to collect charging information per QoS Flow and/or per service data flow within a PDU session when UE is determined as an out-bound roamer, for CDR generation in HPLMN.
-	The SMF in VPLMN (V-SMF) shall collect the charging information for offline charging for CHF in VPLMN (V-CHF).
-	The SMF in VPLMN (V-SMF) shall collect the charging information for converged charging and offline charging for CHF in HPLMN (H-CHF).
The main parameters exchanged at PDU session establishment are:
-	The Charging Id assigned by the V-SMF and reported to the V-CHF and H-CHF.
-	Optionally, for QBC, the "Roaming Charging Profile" is used for the set of triggers, associated category, and trigger thresholds.

[bookmark: _Toc20205471][bookmark: _Toc27579446][bookmark: _Toc36045386][bookmark: _Toc36049266][bookmark: _Toc36112485][bookmark: _Toc44664230][bookmark: _Toc44928687][bookmark: _Toc44928877][bookmark: _Toc51859582][bookmark: _Toc58598737][bookmark: _Toc90552397]5.1.9.2	CHF selection
In roaming Home routed scenario, at PDU session establishment, the CHF selection mechanism specified in clause 5.1.8 applies to:
-	The V-SMF for CHF selection in VPLMN, with the following differences:
-	CHF address(es) selection mechanisms based on PCF and UDM are not applicable.
-	when When charging characteristics is used it will be based on local configuration;.
-	when When NRF is used, the V-CHF can be selected based on UE identified as in-bound roamer and the PLMN Id of the H-PLMN;
-	The H-SMF for CHF selection in HPLMN, with the following difference: when NRF is used, the H-CHF can be selected based on UE identified as out-bound roamer and the PLMN Id of the V-PLMN.
In roaming Home routed PDU session, upon V-SMF change:
-	intra-PLMN V-SMF change: CHF address supplied by the old V-SMF shall be used.
-	inter-PLMN V-SMF change: CHF selection mechanism as per V-SMF CHF selection in VPLMN at PDU session establishment.
In roaming Local breakout scenario, at PDU session establishment, the CHF selection mechanism specified in clause 5.1.8 applies to:
The V-SMF for CHF selection in VPLMN, there is no differences:
The V-SMF for CHF selection in HPLMN, with the following differences:
-	CHF address(es) with possible associated CHF instance ID(s) and/or CHF set ID(s) provided by the V-PCF.
-	UDM provided and local pre-configuration for charging characteristics are not applicable.
-	When NRF is used, the V-CHF can be selected based on UE identified as out-bound roamer and the PLMN Id of the H-PLMN.
	Next change



[bookmark: _Toc27579463][bookmark: _Toc36045404][bookmark: _Toc36049284][bookmark: _Toc36112503][bookmark: _Toc44664248][bookmark: _Toc44928705][bookmark: _Toc44928895][bookmark: _Toc51859600][bookmark: _Toc58598755][bookmark: _Toc90552422]5.2.1.9	Sponsored data connectivity charging
The Sponsor Identifier and Application Service Provider Identifier are provided for sponsored data connectivity to the PCF from the AF, according to TS 23.503 [215].
The Sponsor Identifier and Application Service Provider Identity may be included in PCC rules with "offline" charging method from the PCF to the SMF. In this case, charging information collected by the SMF includes the Sponsor Identity and the Application Service Provider Identity. Correlation of charging information from multiple users per sponsor and/or application service provider can then be based on Sponsor Identity and Application Service Provider Identity. 
NOTE:	Sponsored data connectivity is not supported in the roaming with local breakout scenario in this Release.
	Next change


[bookmark: _Toc90552415][bookmark: _Toc58598748][bookmark: _Toc51859593][bookmark: _Toc44928888][bookmark: _Toc44928698][bookmark: _Toc44664241][bookmark: _Toc36112496][bookmark: _Toc36049277][bookmark: _Toc36045397][bookmark: _Toc27579456][bookmark: _Toc20205480]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. 
In Home Routed roaming scenario, Whenwhen 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.
In local breakout scenario, the QBC is used in the context of roaming. The set of triggers, accociated category and trigger thresholds are provided by H-CHF for the charging in the HPLMN and V-CHF for the charging in the VPLMN.
	Next change



[bookmark: _Toc20205516][bookmark: _Toc27579493][bookmark: _Toc36045436][bookmark: _Toc36049316][bookmark: _Toc36112535][bookmark: _Toc44664280][bookmark: _Toc44928737][bookmark: _Toc44928927][bookmark: _Toc51859634][bookmark: _Toc58598789][bookmark: _Toc90552459]5.2.2.X	PDU session charging for roaming in Local breakout scenario
[bookmark: _Toc20205490][bookmark: _Toc27579467][bookmark: _Toc36045410][bookmark: _Toc36049290][bookmark: _Toc36112509][bookmark: _Toc44664254][bookmark: _Toc44928711][bookmark: _Toc44928901][bookmark: _Toc51859606][bookmark: _Toc58598761][bookmark: _Toc90552429]5.2.2.X.1	General
The clause below describes PDU session charging in roaming with local breakout scenarios. 
[bookmark: _Toc20205491][bookmark: _Toc27579468][bookmark: _Toc36045411][bookmark: _Toc36049291][bookmark: _Toc36112510][bookmark: _Toc44664255][bookmark: _Toc44928712][bookmark: _Toc44928902][bookmark: _Toc51859607][bookmark: _Toc58598762][bookmark: _Toc90552430]5.2.2.X.2	PDU session establishment
The following figure 5.2.2.X.2-1 describes a PDU session establishment charging, based on figure 4.3.2.2.1-1 UE-requested PDU Session Establishment for non-roaming and roaming with local breakout TS 23.502 [202] description: 


Figure 5.2.2.X.2-1: PDU session establishment
9ch-a. The UE is identified as a roamer (PLMN ID of the received SUPI is different from VPLMN PLMN ID), the V-CHF is selected accordingly.
9ch-b. The Charging Data Request [Initial] is sent to V-CHF, indicating "in-bound roamer" for authorization for the subscriber to start the PDU session which is triggered by start of PDU session charging event.
9ch-c. The V-CHF opens a CDR (indicating "in-bound roamer")
9ch-d. The V-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF and optionally supplies a "Roaming Charging Profile" to the V-SMF which overrides the default one. 
9ch-e. Based on the agreement, the H-CHF is selected.
9ch-f. A Charging Data Request [Initial] is sent to H-CHF, indicating "out-bound roamer" with charging id. 
This step may request the quota from V-SMF, H-CHF can grant the quota in the step 9ch-h.  
9ch-g. The H-CHF opens a CDR (indicating "out-bound roamer").
9ch-h. The H-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF and supplies the HPLMN selected "Roaming Charging Profile" to the V-SMF.

16ch-a. The Charging Data Request [Update] is sent to V-CHF, when triggers for QBC or the triggers for FBC is armed.
16ch-b. The V-CHF update the CDR.
16ch-c. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF. 
16ch-d. A Charging Data Request [update] is sent to H-CHF, when the FBC or QBC triggers specified in the clause 5.2.1 is armed.
This step may occur in case "start of service data flow" needs quota from H-CHF, for the V-SMF to request quota.   
16ch-e. The H-CHF update a CDR.
16ch-f. The H-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF.

[bookmark: _Toc90552431]5.2.2.X.3	PDU Session Modification 
The following figure 5.2.2.X.3-1 describes the PDU session modification charging, based on figure 4.3.3.2-1 UE or network requested PDU Session Modification (for non-roaming and roaming with local breakout) TS 23.502 [202] description:  


Figure 5.2.2.X.3-1: PDU Session Modification 
2ch-a. The Charging Data Request [Update] is sent to V-CHF for reporting the charging information when the corresponding trigger for FBC and/or QBC specified in the clause 5.2.1 is armed.
2ch-b. The V-CHF update the CDR.
2ch-c. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF. 
2ch-d. A Charging Data Request [update] is sent to H-CHF, when the FBC or QBC triggers specified in the clause 5.2.1 is armed.
This step may occur in case "start of service data flow" needs quota from H-CHF, for the V-SMF to request quota.   
2ch-e. The H-CHF update a CDR.
2ch-f. The H-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF.

[bookmark: _Toc90552432]5.2.2.x.4	PDU Session Release
The following figure 5.2.2.x.4-1 describes the PDU session release charging, based on figure 4.3.4.2-1 UE or network requested PDU Session Release for non-roaming and roaming with local breakout TS 23.502 [202] description:  


Figure 5.2.2.X.4-1: PDU Session Release 

2ch-a. The Charging Data Request [Termination] is sent to V-CHF.
2ch-b. The V-CHF close the CDR.
2ch-c. The V-CHF acknowledges by sending Charging Data Response [Termination] to the V-SMF. 
2ch-d. A Charging Data Request [Termination] is sent to H-CHF.
2ch-e. The H-CHF close a CDR.
2ch-f. The H-CHF acknowledges by sending Charging Data Response [Termination] to the V-SMF.
	End of change


[bookmark: _Toc90552522][bookmark: _Toc58598845][bookmark: _Toc51859690][bookmark: _Toc44928983][bookmark: _Toc44928793][bookmark: _Toc44664336][bookmark: _Toc36112578][bookmark: _Toc36049359][bookmark: _Toc36045479][bookmark: _Toc27579523][bookmark: _Toc20205540] 6.	Definition of charging information
Editor’s note: the charging information which is applicable to LBO is FFS.
	End of change


[bookmark: _Toc90552546][bookmark: _Toc58598869][bookmark: _Toc51859714][bookmark: _Toc44929007][bookmark: _Toc44928817][bookmark: _Toc44664360][bookmark: _Toc36112602][bookmark: _Toc36049383][bookmark: _Toc36045503][bookmark: _Toc27579547][bookmark: _Toc20205564]Annex X (normative):
5G Non-roaming Mobile Virtual Network Operators charging (MVNO) Charging
[bookmark: _Toc90552547][bookmark: _Toc58598870][bookmark: _Toc51859715][bookmark: _Toc44929008][bookmark: _Toc44928818][bookmark: _Toc44664361][bookmark: _Toc36112603][bookmark: _Toc36049384][bookmark: _Toc36045504][bookmark: _Toc27579548][bookmark: _Toc20205565]B.1	General
This clause specifies the 5G Non-roaming MVNO (with CHF) Charging.
[bookmark: _Toc90552548][bookmark: _Toc58598871][bookmark: _Toc51859716][bookmark: _Toc44929009][bookmark: _Toc44928819][bookmark: _Toc44664362][bookmark: _Toc36112604][bookmark: _Toc36049385][bookmark: _Toc36045505][bookmark: _Toc27579549][bookmark: _Toc20205566]B.2		5G data connectivity domain converged charging architecture
The SMF embedding the CTF, generates charging events towards the CHF in MNO and the CHF in MVNO for PDU connectivity converged charging.
As described in TS 32.240 [1], the CTF generates charging events towards to the CHF for converged online and offline charging processing. The CDRs generation is performed by the CHF acting as a CDF, which transfers them to the CGF. 
Finally, the CGF creates CDR files and forwards them to the BD.
Figure B.2.X depicts the 5G data connectivity converged charging architecture service-based representation for MVNO: 


Figure B.2.X: 5G data connectivity converged charging architecture for MVNO service based representation
A-CHF is used when an additional actor (i.e. MVNO) performs retail charging for its own subscribers.
Figure B.2.Y depicts the 5G data connectivity converged charging architecture for MVNO in reference point representation: 


Figure 4.2.4: 5G connection and mobility converged charging architecture in MVNO reference point representation 
The N40 reference point is defined for the interactions between SMF and CHF in MNO, the N47 reference point is defined for the interactions between SMF in the MNO and CHF in the MVNO in the reference point representation.

B.3	Message flow
Editor’s note: the message flow applicable to MVNO charging is FFS.
B.4	Definition of charging information
Editor’s note: the charging information MVNO charging is FFS.
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