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1
Decision/action requested

This is a pCR to TR 32.899 introducing Roaming aspects for charging
2
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3
Rationale

This pCR proposes to introduce roaming aspects in the TR 32.899
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.899 [2]  

	First change


4.2.x
Roaming 5G System Architecture
4.2.x.1
Roaming 5G System Architecture - LBO scenario
The 5G System architecture reference for Roaming -LBO is per TS 23.501 [5]:
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Figure 4.2.x.1.1: Roaming 5G System architecture - local breakout scenario with AF in VPLMN in reference point representation
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Figure 4.2.x.1.2: Roaming 5G System architecture -local breakout scenario with AF in the HPLMN in reference point representation

4.2.x.2
Roaming 5G System Architecture – Home Routed scenario
The 5G System architecture reference for Home Routed is per TS 23.501 [5]:
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Figure 4.2.x.2.1: Roaming 5G System architecture-Home routed scenario in reference point representation

	Next change


5.x
Roaming

5.x.1
Description and assumption

The architecture references for roaming are in clause 4.2.x.

For Roaming scenario, the Session Management functionality is specified in TS 23.501[5] clause 5.6.3.  

The UE may have simultaneous PDU sessions in LBO or Home Routed modes, they will be handled independently under the respective mode from charging's perspective.

The AMF determines if a PDU session is to be established in LBO or Home Routing mode per TS 23.501[5] clause 6.3.2. (e.g. for this DNN per DN subscription).

The N24 reference point residing between a PCF in the HPLMN (H-PCF) and a PCF in the VPLMN (V-PCF), enables the H-PCF to (per clause A.2.2.4 TS 23.501[5]):

-
Provision mobility policy rules to V-PCF in the VPLMN.

-
Handling of UE Context Establishment request sent by the V-PCF as part of UE Registration procedure(s).

-
Receipt of network events from the V-PCF.

-
Handling of UE Context Termination request sent by V-PCF as part of UE De-Registration procedure.
This N24 reference point enables conveying PCC Rules from H-PLMN to V-PLMN during PDU session establishment/modification.

5.x.1.1
PDU session – roaming LBO 

The User subscription is checked by the SMF in VPLMN at PDU session establishment.
5.x.1.1
PDU session - roaming Home Routed 

In Home routed:

-
User subscription check by the H-SMF at PDU session establishment.

-
H-SMF checks whether VPLMN is allowed by HPLMN to locally offload traffic (based on roaming agreements).

-
QoS requirements associated with a PDU session sent from H-SMF to V-SMF in VPLMN at PDU session establishment or modification, are checked by V-SMF per roaming agreements. 

5.x.2
Potential requirements 
The following should be supported:

-  
real-time resource usage control (online charging) from the HPLMN

-
CDRs generation by the VPLMN 
5.x.3

Key issues

5.x.3.1 
Key issue #x.1: Online charging from HPLMN     
This key issue is for investigating on how to support online charging from HPLMN  

5.x.4
Solutions
5.x.4.1 
Solution #x.1:  PDU session charging from SMF in roaming LBO – CH in VPLMN      
5.x.4.1.1
 
Architecture description    
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 Figure 5.x.4.1.1.1: Charging domain interfacing the SMF in roaming LBO – CH in VPLMN
5.x.4.1.2
 
Procedures description    

Based on clause 4.3.2.2.1 in TS 23.502 [6] message flows, the procedure described in figure 5.1.4.1.2.1 applies for PDU Session Establishment in roaming LBO, with the following differences:

-
SMF in VPLMN interacts with UDM in HPLMN

-
PCF is split between hPCF in HPLMN and vPCF in VPLMN

-
the Charging Domain is in VPLMN

5.x.4.1.3
 
Charging mode and objective 

Interaction between the SMF and Charging domain in VPLMN, is offline charging only.

CDRs generated in VPLMN are used as basis for TAP files sent between the VPLMN Billing System and the HPLMN Billing system, which can be used for end user billing by the HPLMN or wholesale purpose.  

5.x.4.2 
Solution #x.2:  PDU session charging from SMF in roaming LBO – CH in HPLMN      
5.x.4.2.1
 
Architecture description    
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 Figure 5.x.4.2.1.1: Charging domain interfacing the SMF in roaming LBO – CH in HPLMN
5.x.4.2.2
 
Procedures description
Based on clause 4.3.2.2.1 in TS 23.502 [6], the procedure described in figure 5.1.4.1.2.1 applies for PDU Session Establishment for roaming LBO, with the following differences:

-
SMF in VPLMN interacts with UDM in HPLMN

-
PCF is split between hPCF in HPLMN and vPCF in VPLMN

-
the Charging Domain is in HPLMN 

5.x.4.2.3
 
Charging mode and objective     
Interaction between the SMF in VPLMN and Charging domain in HPLMN in offline or online charging. 

In this solution, since the PDU session charging is under the control of HPLMN, CDRs generation in the VPLMN is not proposed.
5.x.4.3 
Solution #x.3:  PDU session charging from SMFs in Home Routed
5.x.4.3.1
 
Architecture description    
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 Figure 5.x.4.1.3.1: Charging domain interfacing the SMFs in Home Routing

5.x.4.3.2
 
Procedures description    

The following figure 5.x.4.1.2.1 describes a PDU session establishment for roaming in Home routed scenario based on clause 4.3.2.2.2 TS 23.502 [6] description:   
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Figure 5.x.4.3.2.1: PDU session establishment – roaming Home Routed

All the steps are described in clause 4.3.2.2.2 TS 23.502 [6], and below part of description relevant for roaming, with also some additions:   

2. 
The H-SMF is selected by the AMF.
[7a-b].
Subscription Data Request to UDM, based on (Subscriber Permanent ID, DNN, VPLMN): Default QoS profile.

 [9a-b to 11].
If dynamic PCC is deployed, the SMF performs PCF selection, and requests for PCC Rules, and SMF selection of UPF.

A. The H-SMF performs the selection of the H-Charging domain, and seeks for authorization for the subscriber to start the PDU session in the VPLMN.

B. Start of the PDU session is reported to charging domain in HPLMN.
13.
 H-SMF to V-SMF: Create PDU Session Response (Authorized QoS Rule(s), SSC mode, indication if VPLMN authorized to offload traffic (insert UL CL or Branching Point)).

C. Start of the PDU session is reported to charging domain in VPLMN.
D.
Control of the PDU session by the charging domain in VPLMN.

E.
Control of the PDU session by the charging domain in HPLMN.

There may be additional interaction with the charging domain after or before step 15. This will be determined during the normative phase.

5.x.4.3.3
 
Charging mode and objective
Interaction between the SMF in VPLMN and Charging domain in VPLMN in offline charging: CDRs generated in VPLMN are are used as basis forTAP files sent between the VPLMN Billing system and the HPLMN Billing system, which can be used for end user billing by the HPLMN or wholesale purpose. 

Interaction between the SMF in HPLMN and Charging domain in HPLMN in offline charging: CDRs generation for reconciliation with the TAP files  received from VPLMN Billing system. 

Interaction between the SMF in HPLMN and Charging domain in HPLMN in online charging.

	End of change
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