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Decision/action requested

This DP proposes the Charging identifier correlation mechanism.
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Rationale

3.1
Problems Description
According to 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. The Charging Identifier shall be used throughout the PDU session’s lifetime once assigned. In case of inter-system changes or handovers of PDU session, the Charging Identifier is preserved as long as the PDU session Identifier is preserved.

…

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.

Problem 1: 
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. In the home routed roaming (intra-PLMN V-SMF change) case, the first SMF (V-SMF) generates the charging ID, and then transfer from the old V-SMF (first SMF) to the new V-SMF. In that case, the charging id may be not unique in the new V-SMF. 
· When the End user firstly accesses the 5G, the V-SMF 1 generates the charging ID 1 and sends the charging ID 1 to the H-SMF 1. If the charging ID 2 generated by the H-SMF 1 for another PDU session or charging ID 3 generated and transferred by another V-SMF 2, the charging ID 1, charging ID 2 and charging ID 3 may be duplicate. 

· When the End user firstly accesses the EPS, and then handover to 5G, the charging ID 1 is generated by the V-SMF, the H-SMF sends the home provided charging ID to the V-SMF. The charging ID 2 generated by the V-SMF 1 for other PDU sessions or charging ID 3 generated and transmitted by other H-SMFs/switched V-SMFs may be duplicate. 
Problem 2: 
The Charging Id which may include the VPLMN PLMN ID, assigned by the V-SMF and transferred to the H-SMF in the HPLMN. In the intra-PLMN roaming case, the charging is is assgied by the old V-SMF and transferred to the new V-SMF, the old V-SMF and the new V-SMF belongs to the same PLMN, the charging id which include the PLMN ID can not ensure the charging id uniqueness.
3.2
Optional Solution

· In the non-roaming case, the charging id is assigned by SMF and no change on SMF, which can ensure the charging id is unique in the SMF.
· In home routed roaming case, if the charging ID is generated by the SMF in the other PLMN, 
Proposal 1: 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.
Proposal 2: change the charging id generation mechanism from the SMF uniqueness to the global uniqueness. 
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Detailed proposal
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