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1
Decision/action requested

This is a pCR to TR 32.255 Introduce Interworking with EPC
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 Introduce Interworking with EPC.
4
Detailed proposal

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

	First change


4.1.x
Roaming Home Routed reference architecture

Figure 4.1.x.1 shows the non-roaming architecture for interworking between 5GS and EPC/E-UTRAN as defined in TS 23.501 [200] for 5G data connectivity.
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Figure 4.1.x.1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN
	Next change


5.1.1
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 shall support PDU session charging using service based interface.

-
The SMF shall collect charging information per PDU session.
-
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 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 detected application /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.

-
When online charging is used in SMF, the credit control shall be per rating group per PDU session.
-
If multiple UPFs for PDU session, the credit control may be per rating group for each UPF.
-
The SMF shall support charging for PDU Session types of IP, Ethernet and Unstructured. 
-
For interworking between 5GS and EPC, the dedicated PGW-C + SMF shall collect charging information using the same mechanisms as the SMF. 
	Next change


5.2.2
Message flows



As a general principle, the steps in the figures for the message flows, are the steps of figures in TS 23.502 [202] corresponding clauses and their detailed description. 

These steps are summarized to highlight the main ones which are relevant for this scenario, and extended with the charging description.     

	Next change


5.2.2.y
PDU session charging for interworking with EPC
5.2.2.y.1
General
Editor's Note: general introduction is needed.

5.2.2.y.2
5GS to EPS handover using N26 interface
The following figure 5.2.2.y.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.y.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 indiction 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. 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.  
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. 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.  

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.
5.2.2.y.3
EPS to 5GS handover using N26 interface
The following figures 5.2.2.y.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.y.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.  
13ch. 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.  

14-15.
Handover continuation.
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Figure 5.2.2.y.3.1: 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. 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.  

	End of change
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