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The SMF embedding the CTF, generates charging events towards the CHF for PDU data 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.
	Next change


5.1.4	Charging Identifier
Charging identifier is created to allow correlation of charging information.
For the SMF the charging identifier is assigned per PDU session including the case of I-SMF insertion. At each PDU session establishment, i.e. assignment of a new PDU session id, a new PDU session specific SMF Charging Identifier is generated at the first SMF that processes the PDU session initiating request. The SMF Charging Identifier shall be unique within the SMF (that means that the charging identifier is unique within the SMF set if SMF set is used) which assigned it and is then used in all subsequent messages for that PDU session. The Charging Identifier shall be used throughout the PDU session’s lifetime once assigned. In case of inter-system changes or handovers of PDU session, the Charging Identifier is preserved as long as the PDU session Identifier is preserved.
For EPS handover 5GS in Home routed scenario, the Charging Identifier for the EPS PDN connectionPDU session will be generated by PGW-C+SMF in HPLMN and transferred to the SMF in VPLMN, if the V-SMF has already generated the Charging Identifier, the value shall be replaced by Home Provided Charging Id generated by H-SMF.
For 5GS interworking with EPS, an "EPS bearer Charging Id" is assigned by the PGW-C+SMF to each dedicated EPS bearer  QoS Flow(s). For the default bearer QoS Flow(s), tThe "EPS default bearer Charging Id" is the "Charging Id" assigned to the PDU session default bearer of PDU connection.
	Next change


5.2.2.11.1	General
In order to interwork with EPC, the N26 interface is introduced as an inter-CN interface between the MME in EPC and 5GS AMF in order to enable provide seamless session continuity for single registration mode UE for inter-system change in the clause 5.17.2.2 TS 23.501[201]. 
PCF + PCRF, PGW-C + SMF and UPF + PGW-U are dedicated for interworking between 5GS and EPC, which are optional and are based on UE MM Core Network Capability and UE subscription in the clause 4.3 TS 23.501 [201]. The procedures for interworking with EPS based on N26 interface are specified in clause 4.11.1 TS 23.502 [201].
When 5GS and EPC interworking, interaction between the PGW-C + SMF and CHF is using the same interface as for interaction between SMF and CHF. 
When a UE establishes a PDN connection/PDU session with PGW-C+SMF in EPS or 5GS, a charging session is established for the PDU session and PDN connection to support 5GS and EPS interworking as follows:
-	When a UE is served by EPC, a charging session is established between the PGW-C+SMF and CHF via Nchf interface for EPC online charging and offline charging if 5GS interworking indication from SGW indicates that the UE supports 5G and the PDU session PDN connection is not restricted to interworking with 5GS by user subscription. 
-	When a UE is served by 5GS, a charging session is established between the PGW-C+SMF and CHF via Nchf interface for 5GS converged online and offline charging.
-	When a UE is served by EPC, the PGW-C+SMF acts as the PGW and a charging session is established via Gy interface for EPC online charging and Gz interface for offline charging if 5GS interworking is not supported.
The chargeable events for 5GS and EPC interworking are handover cancel, handover start and handover complete.
The triggers for 5GS and EPC interworking  may be enabled or disabled, the PGW-C+SMF will interact with charging system as the following:
-	If the trigger for interworking is enabled and the category is set to "immediate reporting", the PGW-C+SMF will report usage in source network and/or request quota for target network. 
-	If the trigger for interworking is enabled and the category is set to "defered reporting", the PGW-C+SMF will close the count in source network and start a new count in target network, and continue to consume the quota in target network. The source access specific triggers will no more be applicable in the PGW-C+SMF, the target access specific triggers will apply instead. 
-	If the trigger for interworking is disabled, the PGW-C+SMF will record usage for both source and target network accesses into common count, and consumes the same quota in source and target network. The source access specific triggers will no more be applicable in the PGW-C+SMF, the target access specific triggers will apply instead.
	Next change
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The following figure 5.2.2.11.2.1 describes a PDU session charging the handover from 5GS to EPS when N26 is supported, based on figure 4.11.1.2.1.1 TS 23.502 [201] description: 


Figure 5.2.2.11.2.1: PDU session charging: 5GS to EPS handover using N26
0.	A PDU session is established in 5GS with multiple QoS Flows. A "Charging Id" was assigned to the PDU session.
0ch. A charging session between the PGW-C+SMF and CHF exists for this PDU session. 
10c. PDU session update response to AMF.
10ch-a. This step occurs if steps 10a-c occurred. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "Handover start" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF. 
10ch-b. The CHF updates CDR for this PDU session.
10ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
16.	User Plane path switch for the default bearer and the dedicated GBR bearers between the UE and PGW-U+UPF via SGW. The "Charging Id" assigned to the PDN connectionPDU session is supplied as the "Charging Id" for the default bearer QoS Flow(s). The "EPS bearer Charging Id" assigned to the dedicated EPS bearer QoS Flow(s), is supplied as the "Charging Id" for that dedicated EPS bearer.
16ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "RAT type change" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF (The PGW-C+SMF may include APN Rate Control Change, see TS 23.502 [201]).
16ch-b. The CHF updates CDR for this PDU session.
16ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF. 
19.	 Dedicated bearer activation procedure for non-GBR QoS flows initiated by PGW-C+SMF.
19ch. Needed counts are started on start of service data flows of corresponding non-GBR Qos Flows.
	Next change
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The following figures 5.2.2.11.3.1 and 5.2.2.11.3.2 describe a PDU session chargingthe handover from EPS to 5GS when N26 is supported, based on figures 4.11.1.2.2.2.1 and 4.11.1.2.2.3.1 TS 23.502 [201] description: 


Figure 5.2.2.11.3.1: PDU session charging: EPS to 5GS handover using N26 - preparation
0.	If the UE supports 5G and the PDU session PDN connection is not restricted to interworking with 5GS by user subscription, the PGW-C+SMF is aware that 5GS interworking is supported. A PDN connectionPDU session is established in EPC with default bearer and dedicated bearers. Association between the EPS bearer and the corresponding 5G QoS Rules is stored by the PGW-C+SMF.
0ch. A charging session between the PGW-C+SMF and CHF exists for this PDN connectionPDU session with multiple QoS Flows associated to the default bearer and dedicated bearers. The set of QoS Flow(s) associated to the default bearer are is assigned with the "Charging Id" of the PDN connectionPDU session. The set of QoS Flow(s) associated to a dedicated bearers are assigned with the "EPS bearer Charging Id" of that dedicated bearer. 
As described in clause 4.11.1.2.2 of TS 23.502 [201] the PGW-C+SMF may receive APN Rate Control Status enabled during interworking with EPC for this PDN connectionPDU Session, the PGW-C+SMF interacts with CHF as following:
13ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "RAT type change" trigger. The APN Rate Control Change may be provided by PGW-C+SMF in charging information if received. 
13ch-b. The CHF updates CDR for this PDN connectionPDU session.
13ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
[image: ]
Figure 5.2.2.11.3.2: PDU session charging: EPS to 5GS handover using N26 - execution
10ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "RAT type change" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF. 
10ch-b. The CHF updates CDR for this PDU session.
10ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF. 
	Next change
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The following figures 5.2.2.11.4.1 describe a PDU session charging the handover cancel, based on clause 4.11.1.2.3 TS 23.502 [201] description:


Figure 5.2.2.11.4.1: PDU session charging: Handover Cancel
4.	Based on the Relocation Cancel Indication, the target CN node (MME or AMF) deletes the session resources established during handover preparation phase in SGW (SGW-C and SGW-U)/ (SMF and UPF).
4ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF which triggered by “Handover cancel”, New counts and time stamps for all active service data flows are started in the PGW-C+SMF.  
4ch-b. The CHF updates CDR for this PDU session.
4ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
7.	If indirect forwarding tunnel is setup during handover preparation phase then cancellation of handover triggers the source CN node to release the temporary resources used for indirect forwarding.
8.	If indirect forwarding tunnel is setup during handover preparation phase then cancellation of handover triggers the target CN node to release the temporary resources used for indirect forwarding. 
	Next change


[bookmark: _Toc98323728][bookmark: _Toc58598784][bookmark: _Toc51859629][bookmark: _Toc44928924][bookmark: _Toc44928734][bookmark: _Toc44664277][bookmark: _Toc36112532][bookmark: _Toc36049313][bookmark: _Toc36045433][bookmark: _Toc27579490][bookmark: _Toc20205513]5.2.2.11.5	EPS to 5GS mobility without N26 interface
The following figures 5.2.2.11.5.1 describe a PDU session chargingthe handover from EPS to 5GS without N26 support, based on clause 4.11.2.3 TS 23.502 [201] description: 


Figure 5.2.2.11.5.1: PDU session charging: EPS to 5GS mobility without N26
0.	The UE is attached in EPC.
1-8.	UE initiate registration procedure to the 5GS and indicates that it is moving from EPC. 
9.	UE requested PDU Session Establishment.
9ch-a. a Charging Data Request [Update] is sent to CHF which is trigged by Handover start charging event, New counts and time stamps for all active service data flows are started in the PGW-C+SMF.
9ch-b. The CHF updates CDR for this PDU session.
9ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
10.	The PGW-C+SMF performs release of the resources in EPC for the PDN connections(s) transferred to 5GS by performing the PDN GW initiated bearer deactivation procedure.
10ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF which is trigged by Handover complete charging event. 
10ch-b. The CHF updates CDR for this PDU session.
10ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
	Next change
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The following figures 5.2.2.11.6.1 describe a PDU session chargingthe handover from 5GS to EPS without N26 support, based on clause 4.11.2.2 TS 23.502 [201] description: 



Figure 5.2.2.11.6.1: PDU session charging: 5GS to EPS mobility without N26
1. UE is registered in 5GS.
1-6. TAU procedure is triggered to start for E-UTRAN initial attach.
7.	UE initiate E-UTRAN Initial Attach procedure to the EPS and indicates that it is moving from 5GS. 
7ch-a. a Charging Data Request [Update] is sent to CHF which is triggered by Handover start charging event. New counts and time stamps for all active service data flows are started in the PGW-C+SMF.  
7ch-b. The CHF updates CDR for this PDU session.
7ch-c.The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
10.	If the UE has remaining PDU Sessions in 5GS which it wants to transfer to EPS and maintain the same IP address/prefix, the UE performs the UE requested PDN Connectivity Procedure.
14. The PGW-C+SMF initiates release of the PDU Session(s) in 5GS transferred to EPS.
14ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF which is triggered by Handover complete charging event. 
14ch-b. The CHF updates CDR for this PDU session.
14ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF.
	Next change
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The following figure 5.2.2.11.7.1 describes a PDU session chargingthe handover from EPS to 5GS for roaming in Home routed scenario, focusing on the charging id generation mechanism.  


Figure 5.2.2.11.7.1: EPS to 5GS mobility without N26 in Home-Routed Roaming
1.	The UE is attached in EPC and initiates a new PDU connection(IP-CAN session). 
1ch-a. A Charging Data Request [Initial] is sent to CHF via PGW-C+SMF in HPLMN. The charging ID included is generated by PGW-C +SMF in HPLMN.
1ch-b. The H-CHF opens a CDR 1ch-c. The H-CHF acknowledges by sending Charging Data Response [Initial] to the PGW-C+SMF. 
2. UE initiates registration procedure to the 5GS and indicates that it is moving from EPC. UE requests PDU Session Establishment.
2ch-a. SMF in VPLMN creates a charging ID (Visited created Charging Id) for the PDU session and sends the Charging Data Request [Initial] to CHF in VPLMN
2ch-b. The CHF in VPLMN opens a CDR.
2ch-c. The CHF in VPLMN acknowledges by sending Charging Data Response [Initial] to the SMF and optionally supplies a “Roaming Charging Profile” to the V-SMF which override the default one.
 3. UPF selection and V-SMF sends the PDU session establishement request to H-SMF.
3ch-a. A Charging Data Request [Update] is sent to CHF in HPLMN, indicating the "Roaming Charging Profile" received from the VPLMN. The same charging ID in step 1ch-a will be the only one charging ID used for any subsequent charging data request sent from H-SMF to CHF i.e. the charging id generated in PGW-C +SMF in HPLMN.
3ch-b. The CHF in HPLMN updates the CDR.
3ch-c. The CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF and supplies the HPLMN selected "Roaming Charging Profile" to the PGW-C+SMF.
4. H-SMF sends the PDU session establishment response with charging Id (Home provided Charging ID). 
4ch-a. A Charging Data Request [Update] is sent to CHF in VPLMN, with the "Roaming Charging Profile", charging ID (Visited created Charging Id) and Home provided Charging ID. 
4ch-b. The CHF updates the CDR.
4ch-c. The CHF acknowledges by sending Charging Data Response [Update].
NOTE: Void 
In subsequent charging data request sent from V-SMF to V-CHF, the charging ID Information element has the value of Home provided charging ID, and the Home provided charging ID Information element is not provided
	Next change
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The following figure 5.2.2.11.11.1 describes the a PDU session charging handover from EPC/ePDG to 5GS for non-roaming scenario based on clause 4.11.4.1 Handover from EPC/ePDG to 5GS of TS 23.502 [201]. 


Figure 5.2.2.11.11.1: PDU session charging hHandover from EPC/ePDG to 5GS
0. One or more PDN Connections have been established.
1. UE register to 5GC via NG RAN.
2. The UE initiates a UE requested PDU Session Establishment via 3GPP Access and includes the "Existing PDU Session" indication or "Existing Emergency PDU Session" and the PDU Session ID.
2ch-a. PGW-C+SMF sends Charging Data Request [Update] to CHF if required by "RAT type change" trigger.
2ch-b. The CHF updates for this PDU session
2ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF. 
3. Step 10-14, in procedure of UE requested PDU Session Establishment.
4. The combined PGW+SMF/UPF initiates a PDN GW initiated Resource Allocation Deactivation to release the EPC and ePDG resources.
	Next change


[bookmark: _Toc98323732][bookmark: _Toc58598788][bookmark: _Toc51859633]5.2.2.11.9	Handover from 5GS to EPC/ePDG
The following figure 5.2.2.11.9.1 describes thea PDU session charging handover from 5GS to EPC/ePDG based on clause 4.11.4.2 Handover from 5GS to EPC/ePDG in TS 23.502 [201].


Figure 5.2.2.11.9.1: PDU session charging hHandover from 5GS to EPC/ePDG
0)	One or more PDU Sessions have been established between the UE and the SMF/UPF via NG-RAN.
1)	UE selects an ePDG.
2)	Step A1 in procedure of the UE initiates a Handover Attach procedure.
2ch-a. PGW-C+SMF sends Charging Data Request [Update] to CHF if required by "RAT type change" trigger.
2ch-b. The CHF updates for this PDU session.
2ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the PGW-C+SMF. 
3)	Step C1, in procedure of the UE initiates a Handover Attach procedure to the release of resources.
4)	The combined PGW+SMF/UPF initiates a network requested PDU Session Release via 3GPP access.
	Next change


B.2.1.1	Message contents
The Charging message as described in clause 6.1.1 shall apply to the PGW-C+SMF for interworking with EPC scenario.   
When UE is connected to PGW-C+SMF via EPC and interworking with 5GS is supported, the information and mechanism included in clause 6.1.1 and TS 32.290[57] is supported. 
[bookmark: _Hlk51856754]Editor’s Note: The full Annex is still FFS.
	End of change
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