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1
Decision/action requested

This is a pCR to TR 32.255 Complete a set of flows
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 32.255: "5G Data connectivity domain charging". 

[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 Complete a set of flows:
4
Detailed proposal

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

	First change


5.2.2.2
PDU session charging from SMF
5.2.2.2.1
General
The subclause below describes PDU session charging in non-roaming scenarios. 
5.2.2.2.2
PDU session establishment
The following figure 5.2.2.2.2.1 describes a PDU session establishment charging, based on clause 4.3.2.2.1 TS 23.502 [202] description:  
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Figure 5.2.2.2.2.1: PDU session establishment

1.
The UE initiates a PDU Session establishment procedure (PDU Session ID, PDU Type, SSC mode, User location information and Access Technology Type Information). 

[2 to 3]. SMF selection by AMF and sending of SM Request (PDU Session Establishment Request). 

[4a-b] to 5.
Subscription Data Request to UDM, based on (Subscriber Permanent ID, DNN): Default QoS profile.

6.
PDU session authentication/authorization.

[7a-b].
If dynamic PCC is deployed, the SMF performs PCF selection, and requests for PCC Rules, and SMF selection of UPF.
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.
10. the SMF initiates an N4 Session Establishment procedure with the selected UPF, otherwise it initiates an N4 Session Modification procedure with the selected UPF.
11.
SMF-AMF interaction.

[12 to 14].
AMF-(R)AN-UE interaction. 

15.
AMF to SMF: SM Request (N2 SM information).

[16a-b]. N4 session Modification: the SMF provides AN Tunnel Info to the UPF. From this step, the UPF delivers any down-link packets to the UE that may have been buffered for this PDU Session.
16ch-a. This step may occur in case "start of service data flow" needs quota from CHF, for the SMF to request quota.   

16ch-b. The CHF updates CDR for this PDU session.

16ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
17.
SM Request with PDU session Update Response to AMF.

18. SMF sends SM Context Status Notify to AMF.

19.
In case of PDU Type IPv6, IPv6 Address Configuration.

	Next change


5.2.2.3
PDU session charging SSC Mode 1 from SMF
5.2.2.3.1
General
The subclause below describes PDU session SSC mode 1 charging in non-roaming scenarios.
5.2.2.3.2
PDU session charging SSC Mode 1 
The following figure 5.2.2.3.2.1 describes a PDU session SSC mode 1 charging, based on clause 5.6.9.2.1 TS 23.501 [201] description:  
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Figure 5.2.2.3.2.1: 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.
	Next change


5.2.2.4
PDU session Charging SSC Mode 2 from SMF
5.2.2.4.1
General
The subclause below describes PDU session charging for change the PDU Session Anchor serving a PDU Session of SSC mode 2
5.2.2.4.2
PDU session Charging SSC Mode 2 
The following figure 5.2.2.4.2.1 describes a PDU session anchor relocation in SSC mode 2 charging, based on clause 4.3.5.1 TS 23.502 [202] description:  
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Figure 5.2.2.4.2.1: PDU session anchor relocation in SSC mode 2 with single PDU session anchor

Ongoing charging session associated with the established PDU session (UPF1) 

1.
The SMF1 determines that the serving UPF needs to be relocated due to events that may benefit from UPF relocation.

2.
PDU session release procedure. The SMF sends a NAS message to the UE via the AMF (contains the PDU Session ID that needs to be relocated and Cause indicating that a PDU Session re-establishment to the same DN is required). 
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) with a new PDU Session ID generated by the UE, resulting in new IP @ allocation.

3ch-a. The SMF2 creates a Charging Id for new PDU session in UPF2 and sends Charging Data Request[initial] to CHF for authorization 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   
	Next change


5.2.2.5
PDU session Charging SSC Mode 3 from SMF
5.2.2.5.1
General
The subclause below describes PDU session charging for change the PDU Session Anchor serving a PDU Session of SSC mode 3.
5.2.2.5.2
PDU session Charging SSC Mode 3 
The following figure 5.2.2.5.2.1 describes a PDU session anchor relocation in SSC with mode 3 multiple PDU sessions and SMF reallocation, based on clause 4.3.5.2 TS 23.501 [201] description: 
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Figure 5.2.2.5.2.1: 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). 

1.
The SMF determines that the SMF need to be reallocated due to events that may benefit from reallocation.

2-3. Same steps as 2-3 figure 4.3.5.2-1 of TS 23.502 [201].

4. UE initiates PDU session establishment procedure to SMF2 selected by the AMF (new PDU session Id), and UPF2 is selected by the SMF2. 

4ch-a. The SMF2 creates a Charging Id for new PDU session in UPF2, and sends Charging Data Request[initial] to CHF for authorization 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.
5. Old PDU session for UPF1 release.

5ch-a. The SMF1 sends Charging Data Request[Termination] to the CHF for terminating the charging associated with old PDU session in UPF1.

5ch-b. The CHF closes the CDR for old PDU session in UPF1.

5ch-c. The CHF acknowledges by sending Charging Data Response[Termination] to the SMF1.
	Next change


5.2.2.6
PDU session Charging SSC Mode 3 IPv6 Multi Homed from SMF
5.2.2.6.1
General
The subclause below describes PDU session charging for service continuity with SSC mode 3 using the multi-homed PDU Session.
5.2.2.6.2
PDU session Charging SSC Mode 3 IPv6 Multi Homed 

The following figure 5.2.2.6.2.1 describes a PDU session anchor relocation in SSC mode 3 with IPv6 Multi homed PDU Session charging, based on clause 4.3.5.3 TS 23.502 [202] description:  
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Figure 5.2.2.6.2.1: PDU session anchor relocation in SSC mode 3 with IPv6 Multi homed PDU Session

Ongoing charging interaction associated with the established PDU session (UPF1). 

1.
The SMF determines to relocate the PDU Session with a new PDU Session Anchor UPF2.

[2a-b to 6a-b]
The SMF exchange N4 messages to UPF2, BP UPF and UPF1 to insert BP UPF in the path with Tunnel Info exchange. A new IPv6 prefix is allocated. 

[7-8a-b] 
The SMF sends NAS message to the UE via the AMF to update the PDU session with tunnel info. 

[9a-b]

The AMF sends the message from the R(AN) to the SMF. 

 [10-11]
 IPv6 configuration.

11ch-a. The SMF sends Charging Data Request[Update] to the CHF for request quota for UPF2 which is triggered by start of service data flow charging event, if quota management per UPF.
11ch-b. The CHF updates CDR for this PDU session

11ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
[12a-b to 14a-b]
The SMF releases the UE's old IPv6 prefix (IP@1), and exchange N4 messages to release the path between BP UPF and UPF1. 

14ch-a. The SMF sends Charging Data Request[Update] to the CHF for usage reporting for UPF1 which is triggered by termination of service data flow charging event, if quota management per UPF.

14ch-b. The CHF updates CDR for this PDU session.
14ch-c. The CHF acknowledges by sending Charging Data Response[Update] to the SMF.
[15-16a-b] 
The SMF sends NAS message to the UE via the AMF to update the PDU session with tunnel info to release the BP in the path. 

[17a-b]
PDU session update. 

[18a-b]
N4 session release to release the BP UPF in the path. 

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


5.2.2.7.2
5GS to EPS handover using N26 interface

The following figure 5.2.2.7.2.1 describes a PDU session charging handover from 5GS to EPS when N26 is supported, based on clause 4.11.1.2.1 TS 23.502 [202] description: 
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Figure 5.2.2.7.2.1: 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. 

1.
5G RAN decides that the UE should be handed over to the E-UTRAN. 

2a-9. 5GS to EPC handover preparation between AMF, PGW-C+SMF, MME, SGW and E-UTRAN: 

-
bearer(s) setup in EPC, based on NG-RAN indicated bearers corresponding to the 5G QoS Flows for data forwarding (PGW-C+SMF indication that EPS Bearer IDs need to be assigned to the QoS Flows).

-
non-IP PDN Type in EPC, for PDU Sessions with PDU Session Type Ethernet or Unstructured in 5GS. 

10a-c.
If indirect forwarding applies, the AMF forwards to the PGW-C+SMF the information related to data forwarding to the SGW. The PGW-C+SMF maps the EPS bearers for Data forwarding to the 5G QoS flows based on the association between the EPS bearer ID(s) and QFI(s) for the QoS flow(s).

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. 
12a-13.
5GS to EPC handover continuation. 

14a-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. 

18.
TAU procedure.

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


5.2.2.7.3
EPS to 5GS handover using N26 interface

The following figures 5.2.2.7.3.1 and 5.2.2.y.3.2 describe a PDU session charging handover from EPS to 5GS when N26 is supported, based on clause 4.11.1.2.2 TS 23.502 [202] description: 
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Figure 5.2.2.7.3.1: 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. 

1-3.
E-UTRAN decides that the UE should be handed over to the NG-UTRAN, this is forwarded from MME to AMF. 

4-10. EPC to 5GS handover preparation to 5GS between AMF, PGW-C+SMF, AMF, NG-RAN: 

-
QFI(s), QoS Profile(s), EPS Bearer Setup List, mapping between QoS flows and EPS bearers are forwarded from the PGW-C+SMF.
-
If the PDN Type of a PDN Connection in EPS is non-IP, and is locally associated in UE and SMF to PDU Session Type Ethernet or Unstructured, the PDU Session Type in 5GS is set to Ethernet or Unstructured respectively.
11-13.
The AMF sends an Nsmf_PDUSession_UpdateSMContext Request with the list of accepted QFI(s). Based on this list, the SMF+PGW-C generates the list of EPS bearer Identifiers successfully handover to 5GC. 
14-15.
Handover continuation.
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Figure 5.2.2.7.3.2: PDU session charging: EPS to 5GS handover using N26 - execution
1-6.
Handover execution continuation.

7-10.
The AMF sends an Nsmf_PDUSession_UpdateSMContext Request to indicate handover completion. The downlink User Plane is switched to NG-RAN. 

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. 

	End of change


_1588425419.vsd
NG-RAN


E-UTRAN


UE


1. Handover required


2a to 9. 5GS to EPC preparation  


10a. Nsmf_PDUSession_UpdateSMContext Request


AMF


10c. Nsmf_PDUSession_UpdateSMContext Response


10b.   N4 session modification


MME


SGW


PGW-C
+ SMF


12b-13 Handover cont


14a. Modify Bearer Request


16. Modify Bearer Response


15.   N4 session modification


19ch. Start Counts 


DL Data (prepared bearers) 


18. TAU


16ch.Charging Data Request [Update]    


PGW-U
+ UPF


Charging Data Response [Update]    


CHF


DL Data forwarding


12a. Handover complete


UL Data (prepared bearers) 


11a-b. Handover command



_1595187341.vsd

_1595396237.vsd

_1595396892.vsd

_1595188025.vsd
CHF


PGW-U
+ UPF


PGW-C
+ SMF


SGW


MME


AMF


NG-RAN


E-UTRAN


UE


1 to 3. EPC to 5GS handover required  


11. Nsmf_PDUSession_UpdateSMContext Request


4. Nsmf_PDUSession_UpdateSMContext Request


7. Nsmf_PDUSession_UpdateSMContext Response


13. Nsmf_PDUSession_UpdateSMContext Response


5-6.   interaction with PCRF + PCF


12.   N4 session modification


9-10 Handover request/ack


0ch: Existing Charging Session 


14-15  Handover cont


UL DL PDU


UL DL PDU



_1595188105.vsd
CHF


PGW-U
+ UPF


PGW-C
+ SMF


SGW


MME


AMF


NG-RAN


E-UTRAN


UE


UL DL PDU


1 to 3.  handover command  


7. Nsmf_PDUSession_UpdateSMContext Request


DL PDU


 DL PDU


10. Nsmf_PDUSession_UpdateSMContext Response


8.   N4 session modification


UL DL PDU


4 to 6.  handover cont  


10ch-a.Charging Data Request [Update]    


10ch-cCharging Data Response [Update]    


UL DL PDU


10ch-b. Update CDR



_1595187387.vsd
NG-RAN


E-UTRAN


UE


1. Handover required


2a to 9. 5GS to EPC preparation  


10a. Nsmf_PDUSession_UpdateSMContext Request


AMF


10c. Nsmf_PDUSession_UpdateSMContext Response


10b.   N4 session modification


MME


SGW


PGW-C
+ SMF


12b-13 Handover cont


14a. Modify Bearer Request


16. Modify Bearer Response


15.   N4 session modification


19ch. Start Counts 


DL Data (prepared bearers) 


18. TAU


16ch-a.Charging Data Request [Update]    


16ch-cCharging Data Response [Update]    


16ch-b. Update CDR 


PGW-U
+ UPF


CHF


DL Data forwarding


12a. Handover complete


UL Data (prepared bearers) 


11a-b. Handover command



_1588425421.vsd
CHF


PGW-U
+ UPF


PGW-C
+ SMF


SGW


MME


AMF


NG-RAN


E-UTRAN


UE


UL DL PDU


1 to 3.  handover command  


7. Nsmf_PDUSession_UpdateSMContext Request


DL PDU


 DL PDU


10. Nsmf_PDUSession_UpdateSMContext Response


8.   N4 session modification


UL DL PDU


4 to 6.  handover cont  


10ch.Charging Data Request [Update]    


Charging Data Response [Update]    


UL DL PDU



_1591684351.vsd

_1588425420.vsd
CHF


PGW-U
+ UPF


PGW-C
+ SMF


SGW


MME


AMF


NG-RAN


E-UTRAN


UE


1 to 3. EPC to 5GS handover required  


11. Nsmf_PDUSession_UpdateSMContext Request


4. Nsmf_PDUSession_UpdateSMContext Request


7. Nsmf_PDUSession_UpdateSMContext Response


13. Nsmf_PDUSession_UpdateSMContext Response


5-6.   interaction with PCRF + PCF


12.   N4 session modification


9-10 Handover request/ack


0ch: Existing Charging Session 


14-15  Handover cont


UL DL PDU


UL DL PDU



_1588421010.vsd

_1588421145.vsd

_1588420913.vsd

