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1
Decision/action requested

This DP proposes to discuss the charging identifier uniqueness mechanism.
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3.1
Background
According to the discussion in SA5 #139e meeting, the charging identifier uniqueness mechanism should be enhanced.

The description in clause 5.1.4 and 5.1.9 TS 32.255 [1], the Charging Identifier mechanism is present as the following. 

5.1.4
Charging Identifier 
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 which assigned it and is then used in all subsequent messages for that PDU session.…
For EPS handover 5GS in Home routed scenario, the Charging Identifier for the PDU 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.

5.1.9 Roaming

In roaming Home routed PDU session, upon V-SMF change:

- intra-PLMN V-SMF change: Charging Id, "Roaming Charging Profile" and CHF address are transferred from the old V-SMF to the new V-SMF.
- inter-PLMN V-SMF change: The Charging Id is transferred from the old V-SMF to the new V-SMF.

- The "Roaming Charging Profile" is optionally exchanged between the new V-SMF and the H-SMF as for a PDU session establishment.
The description in clause 5.8.2 TS 29.571[3], the data type of Charging Identifier is present as the following. 

Table 5.8.2-1: Simple Data Types

	Type Name
	Type Definition
	Description

	ChargingId
	Uint32
	Charging identifier allowing correlation of charging information

	ApplicationChargingId
	string
	Application provided charging identifier allowing correlation of charging information.

	RatingGroup
	Uint32
	Identifier of a Rating Group

	ServiceId
	Uint32
	Identifier of a Service


3.2
Optional Solution
3.2.1
Option 1

Proposal: Extend the ChargingId to a string

Define two Data Types for "ChargingId": 
· For backward compatible, the Data Type of "ChargingId" is Unit32 (From R15), 

· For charging id uniquess, add a new Data Type of "ChargingId" as string, The rule for generating a string must be restricted, for example, PLMNID+SMFID+Time+XXX.

Advantage: The charging id uniqueness in all scenarios is ensured, and the small changes on the current specification.
3.2.2
Option 2

Propsosal: Always use the V-SMF charging Id together with the H-CHF charging id (Home provided charging ID)
As per the clause 5.2.2.11.7 in the TS 32.255[1], the EPS to 5GS handover for roaming in Home routed scenario, H-SMF sends the PDU session establishment response with charging Id (Home provided Charging ID). 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. 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.
Disadvantage: The home provided charging ID remains unchanged during the charging session, when the V-SMF change, the chargingid generated by the V-SMF may be conflict (The new V-SMF charging Id may conflict with other charging IDs generated by the old V-SMFs.). The problem of charging id uniqueness does not been solved.
3.2.3
Option 3

Propsosal: Keep the charging id is unique in the SMF and add the NF information which generates charging ID.
In home routed roaming case, if the charging ID is generated by the SMF in the other PLMN, keep the charging id is unique in the SMF and add the NF information which generates charging ID. Combination of the Charging ID with the NF to ensure the uniqueness.

Advantage: The charging id uniqueness in all scenarios is ensured.
Disadvantage: NF information generating the charging ID needs to be transferred between the V-SMF and H-SMF, the V-SMFs change.
4
Detailed proposal
The detailed proposal is determined based on the agreement. The option 1 is preferred.
