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1	Decision/action requested
This pCR is to discuss on FBC and QBC for Roaming LBO 
2	References
[1]	3GPP TS 28.827: "Charging management; Study on 5G charging for additional roaming scenarios and actors"
[2]	3GPP TS 32.255: "Charging management; 5G data connectivity domain charging; stage 2"
[3]	3GPP TS 23.503:"Policy and Charging Control Framework for the 5G System; Stage 2".
[4] 	S5-223209 Rel-17 CR 32.255 Additional charging principles for LBO_was_ S5-222809
[5]	S5-223211 Rel-17 CR 32.255 Additional charging message flow for LBO_was_ S5-222808
3	Rationale
Depending on roaming agreement between VPLMN and HPLMN when LBO :
1) Case 1: No interaction with HPLMN - interconnect charge based on QFI , based on VPLMN QBC CDRs
QBC in VPLMNs for QBC CDRs generation, one CTF in V-SMF, one QBC triggers set: 
· QBC V-SMF to V-CHF

2) Case 2: Interaction with H-CHF but No FBC to H-CHF and interconnect charge based on QFI - reconciliation based on QBC CDRs
QBC in both PLMNs for QBC CDRs generation in each PLMN, one CTF in V-SMF, one QBC triggers set: 
· QBC V-SMF to V-CHF, and 
· QBC V-SMF to H-CHF 

3) FBC to H-CHF (with quota management) and interconnect charge based on QFI or Rating Groups (or RG+service Ids)  
Some principles for FBC in LBO: 
Per TS 23.503 [3], the reference PCC architecture for Local Break Out in Reference Point representation is Figure 5.2.2-1a, copied below for convenience: 

        
With the following Notes: 
NOTE 1:	In the LBO architecture, the PCF in the VPLMN may interact with the AF in order to generate PCC Rules for services delivered via the VPLMN. The PCF in the VPLMN uses locally configured policies according to the roaming agreement with the HPLMN operator as input for PCC Rule generation. The PCF in VPLMN has no access to subscriber policy information from the HPLMN for PCC Rule generation.
NOTE 2:	In the LBO architecture, N24 can be used to deliver UE policy information from the PCF in the HPLMN to the PCF in the VPLMN. The PCF in the VPLMN can provide access and motility policy information without contacting the PCF in the HPLMN.

In short, when LBO, the PCC Rules generated in the VPLMN are based on local configuration from roaming agreements and there is no interaction with HPLMN H-PCF for such process (N24 is used only for UE policy handling). Therefore FBC from V-SMF, relying on these PCC Rules activated in the V-SMF, is performed based on rating groups/service Id which are "indirectly" configured in VPLMN, from a common agreement between VPLMN and HPLMN. 
Although the VPLMN will be aware about the classification of the traffic in Rating group/service Id, the VPLMN will be unaware on how the HPLMN allocates quota and how the HPLMN will invoice the subscriber. From charging's perspective the subscriber is under the sole control of the HPLMN. The "interconnect" charge can be based on QFI usage of "Rating group/service ID" usage, therefore to allow reconciliation between VPLMN and HPLMN depending on the case:  
A. Case 3: Interconnect charge based on QFI - reconciliation based on FBC CDRs

FBC in both PLMNs for FBC CDRs generation in each PLMN, one CTF in V-SMF, one FBC triggers set: 
· [bookmark: _Hlk101538298]FBC V-SMF to V-CHF (no quota management) 
· FBC V-SMF to H-CHF (with quota management)
FBC CDRs can be used in post-processing on each side to derive wholesale QFI usage 
B. Case 4: Interconnect charge based on QFI -  Reconciliation based on QBC 

QBC in both PLMNs, one CTF in V-SMF, one QBC triggers set, one FBC triggers set: 
· QBC V-SMF to V-CHF 
· QBC and FBC (with quota management) V-SMF to H-CHF  

C. Case 5: Interconnect charge based on QFI -  Reconciliation based on QBC CDRs and FBC CDRs
QBC in VPLMN for QBC CDRs, one CTF in V-SMF, one QBC triggers set, one FBC triggers set: 
· QBC V-SMF to V-CHF 
· FBC V-SMF to H-CHF (with quota management) 
FBC CDRs in HPLMN can be used in post-processing to derive wholesale QFI usage and reconciliated with VPLMN QBC CDRs.    
D. Case 6: Interconnect charge based on Rating groups or RG+service Ids - Reconciliation based on FBC CDRs

FBC in both PLMNs for FBC CDRs generation in each PLMN, one CTF in V-SMF, one FBC triggers set: 
· FBC V-SMF to V-CHF (no quota management) 
· FBC V-SMF to H-CHF (with quota management)
Triggers and "Roaming Charging Profile" :
Per TS 32.255 [2], the "Roaming Charging Profile" can be used in Roaming Home Routed to have QBC behavior similar between VPLMN and HPLMN (triggers, Triggers thresholds..).
In LBO there is only one SMF (i.e. V-SMF), and depending on different cases above: 
Case 1: 
The "roaming charging profile" can be used in VPLMN for V-CHF to supply the final set of QBC triggers to the V-SMF 
Case 2, Case 4 and Case 5: 
The "Roaming Charging Profile" can be used to allow the H-PLMN to supply the final set of QBC triggers as follows:
-	Default set by V-SMF and transferred to V-CHF
-	Changed by V-CHF and transferred to V-SMF
-	Transferred from V-SMF to H-CHF
-	Changed by H-CHF and transferred to V-SMF to also indicate QBC is required  
-	Applied in V-SMF and transferred to V-CHF
Case 3 and Case 6: 
The "Roaming Charging Profile" is not used (no QBC) 
For the sake of simplification it is proposed to assumefor Rel-17, the default FBC triggers and thresholds pre-configured as the default in the V-SMF as result of roaming agreements, cannot be changed during the PDU session establishment and the PDU session lifetime 
Conclusion :
It can be concluded the requirements for V-SMF to support QBC or/and FBC to V-CHF and QBC or/and FBC to H-CHF depend on roaming agreements. Supported combinations per roaming partners are pre-configured in V-SMF.
It is assumed the pre-configured FBC triggers in V-SMF cannot be overridden during the establishment and the PDU session lifetime.

4	Detailed proposal
It is proposed to agree on: 
· S5-223209 as revision of S5-222809 [4] agreed at SA5#142e per below yellow highlighted changes
· S5-223211 as revision of S5-222808 [5] agreed at SA5#142e per below yellow highlighted changes
· New CR to TS 32.255

**************************  Revision of S5-222809 [4] - start ***************************
[bookmark: _Toc20205470][bookmark: _Toc27579445][bookmark: _Toc36045385][bookmark: _Toc36049265][bookmark: _Toc36112484][bookmark: _Toc44664229][bookmark: _Toc44928686][bookmark: _Toc44928876][bookmark: _Toc51859581][bookmark: _Toc58598736][bookmark: _Toc90552396]5.1.9.1	General
In home routed scenario, basedBased on roaming agreements between the V-PLMN and the H-PLMN, in Home Routed scenario, for each UE roaming in VPLMN:
-	The SMF in VPLMN (V-SMF) shall be able to collect charging information per QoS Flow within a PDU session when UE is determined as an in-bound roamer, for CDR generation in VPLMN. 
-	The SMF in HPLMN (H-SMF) shall be able to collect charging information per QoS Flow within a PDU session when UE is determined as an out-bound roamer, for CDR generation in HPLMN.
In home routed scenario, this This charging information collection mechanism is achieved under Roaming QoS flow Based Charging (QBC) performed by each PLMN, based on a set of charging parameters exchanged between the V-SMF and the H-SMF on a per PDU session basis.
In home routed scenario, the The main parameters exchanged at PDU session establishment are:
-	The Charging Id which may include the VPLMN PLMN ID, assigned by the V-SMF and transferred to the H-SMF in the HPLMN.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN. 
In home routed scenario, the The parameters exchanged during the PDU session handover from EPS to 5GS in Home routed roaming scenario:
-	The Home Provided Charging Id which includes the Charging Id assigned by the H-SMF to the original PDU session over EPS and transferred by the H-SMF to the V-SMF. This Home Provided Charging Id shall be used by the V-SMF to replace the existing Charging Id previously generated by V-SMF.
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN on 5GS side.
In roaming Home home routed PDU session, upon V-SMF change:
-	intra-PLMN V-SMF change: Charging Id, "Roaming Charging Profile" and CHF address (optional) are transferred from the old V-SMF to the new V-SMF.
NOTE: how the new V-SMF selects the V-CHF is operator specific.
-	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.
[bookmark: _Hlk101627463]In local breakout scenario, based on roaming agreements between the V-PLMN and the H-PLMN, for each UE roaming in VPLMN:
-	The SMF in VPLMN (V-SMF) shall be able to collect charging information within a PDU session when UE is determined as an in-bound roamer: 
-	per QoS Flow for CDR generation by V-CHF in VPLMN and/or CDR generation by H-CHF in HPLMN; 
-	per service data flow for CDR generation by V-CHF in VPLMN and/or
 converged charging (with or without quota management) to H-CHF in HPLMN;
-	The SMF in VPLMN (V-SMF) shall be able to determine applicable combinations based on local configuration.

In local breakout scenario, the main parameters exchanged at PDU session establishment are:
-	The Charging Id assigned by the V-SMF and reported to the V-CHF and H-CHF.
-	Optionally, for QBC, the "Roaming Charging Profile" is used for the set of triggers, associated category, and trigger thresholds and negotiated between the VPLMN and the HPLMN
**************************  Revision of S5-222809 [4] - end ***************************

**************************  Revision of S5-222808 [5] - start ***************************
9ch-a. The UE is identified as a roamer (e.g., PLMN ID of the received SUPI is different from VPLMN PLMN ID), the V-CHF and optionally H-CHF are selected accordingly.
9ch-b1. The Charging Data Request [Initial] is sent to V-CHF, for the subscriber triggered by start of PDU session charging event.
9ch-c1. The V-CHF opens a CDR.
9ch-d1. The V-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF and optionally supplies a "Roaming Charging Profile" to the V-SMF (which overrides the default one). 
9ch-b2. If a H-CHF was selected a Charging Data Request [Initial] is sent to H-CHF, with charging id and the "Roaming Charging Profile", and with or without quota management. 
9ch-c2. The H-CHF opens a CDR.
9ch-d2. The H-CHF acknowledges by sending Charging Data Response [Initial] to the V-SMF and optionally supplies a "Roaming Charging Profile" to the V-SMF.

10ch-a1. The Charging Data Request [Update] is sent to V-CHF, when enabled triggers for QBC or FBC or both are met, optionally including the new "Roaming Charging Profile"
10ch-b1. The V-CHF update the CDR.
10ch-c1. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF. 
10ch-a2. If a H-CHF was selected a Charging Data Request [Update] is sent to H-CHF, when the enabled triggers for FBC or QBC or both are met, and may include a request for quota.
10ch-b2. The H-CHF update the CDR.
10ch-c2. The H-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.



**************************  Revision of S5-222808 [5] - end ***************************
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