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	First change to TS 32.255


[bookmark: _Toc523498181]
[bookmark: _Toc533611343]5.X.5	Message flows
[bookmark: _Toc533611344]5.X.5.1	General
The flows in the present document specify the interaction between the SMF and the CHF for 5G data connectivity offline charging functionality, in different scenarios, based on TS 23.501 [200] and TS 23.502 [201] procedures and flows. 
This interaction is based on Charging Data Request /Response specified in TS 32.290 [57], exchanged between the SMF embedding the CTF and the CHF. 
As a general principle, the steps in the figures for the message flows below correspond to the steps of figures in TS 23.502 [202], which is the reference. This document specifies the charging specific extension part. 
[bookmark: _Toc533611345]5.X.5.2	PDU session charging from SMF
[bookmark: _Toc533611346]5.X.5.2.1	General
The subclause below describes PDU session charging in non-roaming scenarios. 
[bookmark: _Toc533611347]5.X.5.2.2	PDU session establishment
The following figure 5.3.2.2.1 describes a PDU session establishment charging, based on figure 4.3.2.2.1.1 TS 23.502 [202] description:  




Figure 5.X.5.2.2.1: PDU session establishment
8. The SMF selects an SSC mode for the PDU Session and also selects one or more UPFs.
9. The SMF may perform a Session Management Policy Modification procedure to report some event to the PCF that has previously subscribed.
9ch-a.The SMF creates a Charging Id for the PDU session, and sends Charging Data Request[initial] to CHF for authorization for the subscriber to start the PDU session which is triggered by start of PDU session charging event.
9ch-b. The CHF opens CDR for this PDU session.
9ch-c. The CHF acknowledges by sending Charging Data Response[Initial] to the SMF.
15.	AMF to SMF: SM Request (N2 SM information).
[16a-b]. N4 session Modification.
19.	In case of PDU Type IPv6, IPv6 Address Configuration.
[bookmark: _Toc533611348]5.X.5.3	PDU session charging SSC Mode 1 from SMF
[bookmark: _Toc533611349]5.X.5.3.1	General
The subclause below describes PDU session SSC mode 1 charging in non-roaming scenarios.
[bookmark: _Toc533611350]5.X.5.3.2	PDU session charging SSC Mode 1 
The following figure 5.X.5.3.2.1 describes a PDU session SSC mode 1 charging, based on clause 5.6.9.2.1 TS 23.501 [201] description:  



Figure 5.3.2.3.2.1: PDU session anchor relocation in SSC mode 1 
Ongoing charging interaction associated with the established PDU session (UPF). 
1.	A (R)AN relocation is performed.
2. The SMF determines that the serving UPF needs to be maintained and interacts with the UPF for the path switch to the new (R)AN access. 
3. the SMF acknowledges the path switch to the new (R)AN.
3ch-a. The SMF sends Charging Data Request[Update] to the CHF for reporting the charging information User location information/ Access Technology Type Information.
3ch-b. The CHF updates the CDR.
3ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
[bookmark: _Toc533611351]5.X.5.4	PDU session Charging SSC Mode 2 from SMF 
[bookmark: _Toc533611352]5. X.5.4.1	General
The subclause below describes PDU session charging for change the PDU Session Anchor serving a PDU Session of SSC mode 2
[bookmark: _Toc533611353]5. X.5.4.2	PDU session Charging SSC Mode 2 
The following figure 5.X.5.4.2.1 describes a PDU session anchor relocation in SSC mode 2 charging, based on figure 4.3.5.1.1 TS 23.502 [202] description:  



Figure 5.x.5.4.2.1: PDU session anchor relocation in SSC mode 2 with single PDU session anchor
Ongoing charging session associated with the established PDU session (UPF1) 
2.	PDU session release procedure (UPF1). 
2ch-a. The SMF1 sends Charging Data Request[Termination] to the CHF for terminating the charging associated with old PDU session in UPF1.
2ch-b. The CHF closes the CDR for old PDU session in UPF1.
2ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the SMF1.
3.	PDU session establishment procedure (UPF2).
3ch-a. The SMF2 creates a Charging Id for new PDU session ID in UPF2 and sends Charging Data Request[initial] to CHF for the subscriber to start the new PDU session which is triggered by start of PDU session charging event.
3ch-b. The CHF opens CDR for new PDU session in UPF2.
3ch-c. The CHF acknowledges by sending Charging Data Response[initial] to the SMF2.
NOTE: If the same SMF1 is re-selected is step 3, the same steps 3ch-a to b apply to SMF1   

[bookmark: _Toc533611354]5.X.5.5	PDU session Charging SSC Mode 3 from SMF
[bookmark: _Toc533611355]5. X.5.5.1	General
The subclause below describes PDU session charging for change the PDU Session Anchor serving a PDU Session of SSC mode 3.
[bookmark: _Toc533611356]5. X.5.5.2	PDU session Charging SSC Mode 3 
The following figure 5.X.5.5.2.1 describes a PDU session anchor relocation in SSC with mode 3 multiple PDU sessions and SMF reallocation, based on figure 4.3.5.2.1 TS 23.502 [202] description: 



Figure 5.X.5.5.2.1: PDU session anchor relocation in SSC mode 3 with multiple PDU sessions – SMF reallocation
Ongoing charging interaction associated with the established PDU session (with UPF1). 
4. UE initiates PDU session establishment procedure with UPF2..
4ch-a. The SMF2 creates a Charging Id for new PDU session ID with UPF2 and sends Charging Data Request[initial] to CHF for the subscriber to start the new PDU session (with UPF2) which is triggered by start of PDU session charging event.
4ch-b. The CHF opens CDR for new PDU session in UPF2.
4ch-c. The CHF acknowledges by sending Charging Data Response[initial] to the SMF2.
6. Old PDU session for UPF1 release.
6ch-a. The SMF1 sends Charging Data Request[Termination] to the CHF for terminating the charging associated with old PDU session in UPF1.
6ch-b. The CHF closes the CDR for old PDU session in UPF1.
6ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the SMF1.

In this scenario, the PDU session Id is maintained during the whole procedure. 

[bookmark: _Toc533611364]5.X.5.6	PDU session charging for interworking with EPC
[bookmark: _Toc533611365]5.X.5.6.1	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 [202].
Interaction between the PGW-C + SMF and CHF is using the same interface as for interaction between SMF and CHF. 
[bookmark: _Toc533611366]5.X.5.6.2	5GS to EPS handover using N26 interface
The following figure 5.X.5.6.2.1 describes a PDU session charging handover from 5GS to EPS when N26 is supported, based on figure 4.11.1.2.1.1 TS 23.502 [202] description: 


Figure 5.X.5.6.2.1: PDU session charging: 5GS to EPS handover using N26
0.	A PDU session is established in 5GS with multiple QoS Flows.
0ch. A charging session exist 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. 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. 
16ch-a. All counts are closed and a Charging Data Request [Update] is sent to CHF, if required by "radio access type change" trigger. New counts and time stamps for all active service data flows are started in the PGW-C+SMF. 
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.
[bookmark: _Toc533611367]5.X.5.6.3	EPS to 5GS handover using N26 interface
The following figures 5.X.5.6.3.1 and 5.X.5.6.3.2 describe a PDU session charging 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 [202] description: 


Figure 5.X.5.6.3.1: PDU session charging: EPS to 5GS handover using N26 - preparation
0.	A PDU 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 exist for this PDU session with multiple QoS Flows associated to the default bearer and dedicated bearers. 


Figure 5.X.5.6.3.2: 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 "radio access 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. 

[bookmark: _Toc533611368]5.X.5.7	PDU session charging for roaming in Home routed scenario
[bookmark: _Toc533611369]5.X.5.7.1	General
The subclauses below describe PDU session charging for roaming in Home routed scenario focusing on roaming QBC procedures between SMF and a CHF in respective PLMNs.
In H-PLMN, PDU session charging for FBC between H-SMF and a H-CHF occurring within the same charging session is not reflected.   
[bookmark: _Toc533611370]5.X.5.7.2	PDU session establishment 
The following figure 5.X.5.7.2.1 describes a PDU session charging establishment in roaming Home routed scenario based on figure 4.3.2.2.2.1 TS 23.502 [202] description: 

Figure 5.X.5.7.2.1: PDU session charging: establishment roaming Home Routed
1-3a.	UE initiates a new PDU session. V-SMF and H-SMF selection by the AMF. 
3ch-a. The UE is identified as a roamer (PLMN ID of the received SUPI is different from VPLMN PLMN ID), the CHF is selected accordingly.
3ch-b.  A Charging Data Request [Initial] is sent to CHF, indicating "in-bound roamer".
3ch-c. The CHF opens a CDR (indicating "in-bound roamer")
3ch-d. The CHF acknowledges by sending Charging Data Response[Initial] to the SMF and optionally supplies a "Roaming Charging Profile"  to the V-SMF which overrides the default one. 
 10. UPF selection.
11.	If dynamic PCC is deployed, SM policy association modification. 
11ch-a. Based on UE is identified as roaming in a different PLMN, the CHF is selected accordingly.
11ch-b. A Charging Data Request [Initial] is sent to CHF, indicating "out-bound roamer", with the "Roaming Charging Profile" received from the VPLMN.
11ch-c. The CHF opens a CDR (indicating "out-bound roamer").
11ch-d. The CHF acknowledges by sending Charging Data Response[Initial] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" (either the same as the one received from VPLMN, either its own selected) to the H-SMF.
[12a-b]. The SMF initiates an N4 Session Establishment procedure with the selected UPF.
12ch. Counts per QFI are started.
13.	Nsmf_PDUSession_Create Response from H-SMF to V-SMF 
13ch-a. Based on "received PDU session conditions" trigger, a Charging Data Request [Update] is sent to CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming Charging Profile" and counts per QFI are started.
13ch-b. The CHF updates the CDR.
13ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the V-SMF.

19a-b.	 N4 session modification.
19ch-a. Counts per rejected QFI(s) are closed. A Charging Data Request [Update] is sent to CHF to report if needed. 
19ch-b. The CHF updates the CDR.
19ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the V-SMF.
23. Nsmf_PDUSession_UpdateRequest from V-SMF to H-SMF. The rejected QFI(s) are notified to H-SMF.
23ch-a. Counts per rejected QFI(s) are closed. A Charging Data Request [Update] is sent to CHF to report if needed.
23ch-b. The CHF updates the CDR.
23ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the H-SMF. 
[bookmark: _Toc533611371]5.X.5.7.3	PDU session modification
The following figure 5.X.5.7.3.1 describes a PDU Session Modification procedure, home-routed roaming scenario based on figure 4.3.3.3.1 TS 23.502 [202] description:


Figure 5.X.5.7.3.1: UE or network requested PDU Session Modification (for home-routed roaming scenario)

9ch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from V-SMF, if needed and new counts per QFI are started.
9ch-b. The CHF updates the CDR.
9ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the V-SMF.
16ch-a. A Charging Data Request [Update] is sent to H-CHF with charging information received from H-SMF, if needed, and new counts per QFI are started.
16ch-b. The CHF updates the CDR.
16ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the H-SMF.
[bookmark: _Toc533611372]5.X.5.7.4	PDU session release 
The following figure 5.X.5.7.4.1 describes a PDU session charging release in roaming Home routed scenario based on figure 4.3.4.3.1 TS 23.502 [202] description: 


Figure 5.X.5.7.4.1: PDU session charging: release roaming Home Routed
 
2a-2b.	N4 session release between H-SMF and H-UPF.
2ch_a. A Charging Data Request [Termination] is sent to CHF with the set of QFI(s) counts.
2ch-b. The CHF closes the CDR
2ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the H-SMF. 

4a-4b.	N4 session release between V-SMF and V-UPF.
4ch-a. A Charging Data Request [Termination] is sent to CHF with the set of QFI(s) counts.
4ch-b. The CHF closes the CDR 
4ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the V-SMF. 
[bookmark: _Toc533611373]5.X.5.8	PDU session charging - non-3GPP access
[bookmark: _Toc533611374]5.X.5.8.1	General
After UE registration to 5GC via an untrusted non-3GPP access network, a PDU session can be established via this non-3GPP access, as specified in 4.12.5 TS 23.502 [202] for different scenarios: 
-	UE initiated PDU session establishment;
-	Handover of a PDU Session from 3GPP access to untrusted non-3GPP access; 
-	Service Request procedures via Untrusted non-3GPP Access specified in clause 4.12.4.1 TS 23.502 [202].
Handover procedure of a PDU Session between 3GPP access and untrusted non-3GPP access is achieved by PDU Session Establishment over source access followed by PDU Session Release over the target access for respective N2 Resources Release. The PDU Session ID, IP address/prefix, and SSC mode are maintained during the move. 
PDU session over Untrusted non-3GPP Access release is specified in clause 4.12.7 TS 23.502 [202].
[bookmark: _Toc533611375]5.X.5.8.2	PDU session establishment 
The following figure 5.X.5.8.2.1 describes a PDU session charging establishment via an untrusted non-3GPP access network scenario based on figure 4.12. 5.1 in TS 23.502 [202] description: 


Figure 5.X.5.8.2.1: PDU Session establishment via untrusted non-3GPP access
 [2ch-a to 2ch-c]. Two cases:
-	In case of "Initial request" the same steps as steps 7ch-a to 7ch-c in figure 5.3.2.2.1 apply, for initial SMF interaction with CHF, with Charging Data Request [Initial].
-	In case of "Existing PDU Session" the "radio access type change" trigger may apply for SMF interaction with CHF, with Charging Data Request [Update].
[bookmark: _Toc533611376]5.X.5.8.3	PDU session modification
The following figure 5.X.5.8.3.1 describes a PDU session charging modification via an untrusted non-3GPP access network scenario based on figure 4.12.16.1 in TS 23.502 [202] description: 



Figure 5.X.5.8.3.1: PDU Session modification via untrusted non-3GPP access

[2ch-a to 2ch-c]: Interaction between SMF and CHF triggered by the modification applied to the PDU session (e.g. QoS handling).
[bookmark: _Toc533611377]5.X.5.8.4	PDU session release
The following figure 5.X.5.8.4.1 describes a PDU session charging release via an untrusted non-3GPP access network scenario based on figure 4.12.17.1 in TS 23.502 [202] description: 


Figure 5.X.5.8.4.1: PDU Session release via untrusted non-3GPP access
 [3cha-3chb]. Two cases:
-	In case the PDU session needs to be released, SMF interaction with CHF for release, with Charging Data Request [Termination]. 
-	In case of handover from non-3GPP access to 3GPP access, SMF may interacts with CHF, with Charging Data Request [Update]. 
NOTE 1: the "radio access type change" trigger, if enabled, applied during the PDU session establishment over the 3GPP access which was performed prior to this PDU session release over non-3GPP access. 

 

	End
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