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1	Decision/action requested
Agree on the way forward for the use of FBC and QBC in the case of roaming with local breakout.
2	References
[1]	3GPP TS 32.255: "Charging management; 5G data connectivity domain charging; stage 2"
[2]	3GPP TS 28.827: "Charging management; Study on 5G charging for additional roaming scenarios and actors"

3	Rationale
For the roaming home routed scenario, the visited network SMF (V-SMF) has little possibility to know the definition of the rating groups used by the home network, however according to the TR 28.827 (V1.0.0) [2] the rating group is one of the parameters used for interconnect charges. This means that either the visited network knows the home networks definition of rating group or there two different types of rating groups one for interconnect and one for the home network. 
In either case it means that using QFI instead of rating group as the bases for the visited network CHF (V-CHF) charging requires that the translation from QFI to rating group must be done in the systems handling the interconnect. There is not any reason why this couldn’t set by the V-SMF instead, making the QBC more like the FBC
In TS 32.255 [1] clause 5.1.9.1 it stated that for roaming home routed QBC shall be supported by both home and visited network SMF, while FBC is optional for home network SMF (H-SMF) and there is no statemen wherever the V-SMF may use FBC or not. However, in TS 32.255 [1] clause 5.2.1.6 it states that FBC is not applicable for V-SMF and QBC is optional in H-SMF. This leads to the following possibilities for the roaming home routed case:
1	QBC from V-SMF and H-SMF, no FBC
2	QBC from V-SMF, FBC from H-SMF
3	QBC from V-SMF and H-SMF, FBC from H-SMF
It’s not stated any reason why FBC shouldn’t be possible also from V-SMF, it is also stated in TS 32.255 [1] clause 5.2.1.2.2 that “When QBC is used in the context of roaming,” which may indicate that QBC could be used in non-roaming cases as well. For the roaming local breakout case where the V-SMF is connected to both V-CHF and H-CHF, the V-SMF must support FBC, if quota management is required.
The trigger setting for QBC according to TS 32.255 [1] clause 5.2.1.7 can be handled thought the “roaming charging profile” in the case of roaming home routed. The roaming charging profile is intended to be the same in both VPLMN and HPLMN for a specific PDU session and set in the following order:
1	V-SMF setts initial triggers 
2	V-CHF may set new triggers
3	H-SMF may set new triggers
4	H-CHF may set new triggers
This means that the H-CHF trigger settings will be the ones used if they are supplied. The V-CHF can be aware and record all triggers settings used in the V-SMF, because only QBC applicable in the V-SMF and therefore only QBC triggers are applicable. For the case where the H-CHF and V-CHF shares the same SMF it would mean that all triggers, independent of FBC or QBC, should be known by both CHFs. How the PDU session level triggers should be handled when using both QBC and FBC is unclear since these can be seen as shared between FBC and QBC, this sharing wasn’t an issue for roaming home routed since only QBC was possible in the V-SMF and in the H-SMF the H-CHF would be able to synchronise them. In the case of roaming local breakout, for the visited network to know the triggers set in the V-SMF it would either need to know the FBC triggers or only allow QBC. This gives the following options for the V-SMF: 
1	QBC to V-CHF and H-CHF, FBC not used
2	QBC not used, FBC to V-CHF and H-CHF
3	QBC to V-CHF and H-CHF, FBC to V-CHF and H-CHF
4	QBC to V-CHF and H-CHF, FBC to H-CHF
5	QBC to V-CHF and H-CHF, FBC to V-CHF
6	QBC to V-CHF, FBC to H-CHF
7	QBC to V-CHF, FBC to V-CHF and H-CHF
8	QBC to H-CHF, FBC to V-CHF
9	QBC to H-CHF, FBC to V-CHF and H-CHF
All cases where there is no FBC to the H-CHF would not fulfil the requirement to allow quota management for the home network, removing options 1, 5 and 8. Since QBC is intended for interconnect to have it only used in H-CHF won’t fulfil the requirements, removing options 8 and 9. If the visited network want have knowledge about all triggers set and information sent from the V-SMF, when FBC is used to the H-CHF, then there is a requirement to have FBC to the V-CHF at the same time, removing options 4 and 6. Having QBC only allowed to the V-CHF when it may be controlled by the H-CHF could be seen as a strange limitation, removing option 7. This leaves options 2 and 3, where 3 could be seen as an extension of 2. So, requiring 2 and having 3 as an option would be the best alternative.
If option 2 with a possibility to use 3 is selected, then we should also extend this for the roaming home routed case i.e., allowing the use of FBC in the V-SMF.
For the “Roaming charging profile” there is a need to explain how this is used. Since all information can be set and changed by any of the V-SMF, V-CHF, H-SMF, and H-CHF there isn’t any need to state which information that can be set or changed. It’s however important to state which order it can be set and when. There is also a bit of inconstancy since at one point it states that it can only be set or changed at PDU session establishment or PDU session transfer from a different VPLMN, but in the last paragraphs it stated that it may be updated at each V-SMF change. Since the “Roaming charging profile” relies on roaming agreements between a VPLMN and HPLMN, it is not likely that it would change if the V-SMF is withing a PLMN.
See proposed changes to TS 32.255 [1] in next clause.
4	Detailed proposal
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All interaction between VPLMN and HPLMN is Based based on roaming agreements between the V-PLMN and the H-PLMN,.
 in Home Routed scenario, forFor each UE roaming in VPLMN in both roaming home routed and local breakout scenario:
-	The SMF in VPLMN (V-SMF) shall be able to collect charging information per service data flow or per QoS Flow flow within a PDU session, it may support both 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 service data flow within a PDU session, it may addition be able to collect charging information per QoS Flow flow within a PDU session when UE is determined as an out-bound roamer, for CDR generation in HPLMN. Only applicable for the home routed roaming scenario.
Wherever to use QoS flow based charging (QBC) for a UE roaming in VPLMN is operator specific.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 roaming home routed scenario, The the main parameters, from charging perspective, exchanged between V-SMF and H-SMF are at PDU sessionat PDU session establishment are:
-	establishment: The the Charging Id which may include the VPLMN PLMN ID, assigned by the V-SMF and transferred to the H-SMF in the HPLMN. and optionally 
-	Optionally, the "Roaming Charging Profile" negotiated between the VPLMN and the HPLMN.

-	The parameters exchanged during the PDU session handover from EPS to 5GS:  the in Home routed roaming scenario:
-	The Home Provided Charging Id and optionally the Roaming Charging Profile.
-	inter-PLMN V-SMF change: optionally the Roaming Charging Profile
In roaming home routed and local breakout scenario, the main parameters, from charging perspective, exchanged between old V-SMF and new w-SMF are at PDU session:
-	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 routed PDU session, upon intra-PLMN V-SMF change V-SMF change: the 
-	intra-PLMN V-SMF change: Charging Id, and optionally the "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 CHF is operator specific.
-	inter-PLMN V-SMF change: Tthe 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.
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When QoS flow Based Charging, specified inclause 5.2.1.6, is used in a context of roaming, a "Roaming Charging charging Profileprofile" is defined to allow, when if shared, QBC to be synchronized between both PLMNs.
The "Roaming charging profile" and includes:
-	The set of chargeable events as per Table 5.2.1.6.1 and associated category.
-	The set of thresholds for chargeable events based on trigger thresholds. 
-	An indication on whether the "Default partial record" or the "Individual partial record" mechanism, per clause 5.2.3, is used by CHF.
A The default "Roaming Charging charging Profileprofile" is specified for the SMF is based on the “Charging characteristics”, which may be specific for QBC.and comprises: 
-	The set of chargeable events and associated category specified as the default per Table 5.2.1.6.1.
-	The default set of thresholds configured in the Charging Characteristics for QBC.
-	The "Default partial record" mechanism indicated as the one used by CHF.
The “Roaming charging profile” may only be set or changedIn the VPLMN, at PDU session establishment or PDU session transfer from a different VPLMN. It may at this point be set, changed, applied, and transferred in the following order:
1.	Default set by V-SMF and transferred to V-CHF
2.	Changed by V-CHF and transferred to V-SMF
3.	Transferred from V-SMF to H-SMF
4.	Changed by H-SMF and transferred to H-CHF
5.	Changed by H-CHF and transferred to H-SMF
6.	Applied in H-SMF and transferred to V-SMF
7.	Applied in V-SMF and transferred to V-CHF
Support for “Roaming changing profile” exchange is done by transferring it i.e., an NF may only change the “Roaming charging profile” if it has received it. , the default "Roaming Charging Profile" in the new V-SMF may optionally be overridden by a new "Roaming Charging Profile" supplied by the CHF in the Charging Data Response [Initial] with:
-	updated set of chargeable events and associated category. 
-	updated thresholds for chargeable events based on trigger thresholds.
-	the selected partial record mechanism ("Default partial record" or "Individual partial record").
This updated "Roaming Charging Profile" is transferred from the new V-SMF to the H-SMF and may be acknowledged or replaced by the HPLMN selected "Roaming Charging Profile" to be used by the new V-SMF. 
In the HPLMN, at PDU session establishment or V-SMF change for a PDU session, the "Roaming Charging Profile", when received by the H-SMF from the new V-SMF, may be updated by the CHF in the HPLMN in the Charging Data Response [Initial] to H-SMF. This HPLMN CHF selected "Roaming Charging Profile" is used by the H-SMF and transferred towards the VPLMN.
The "Roaming Charging Profilecharging profile" resulting from the exchange between the VPLMN and HPLMN at PDU session establishment shall remain valid until it is replaced.unchanged during the PDU session lifetime, unless there is a V-SMF change.
At each V-SMF change in Home routed scenario, the "Roaming Charging Profile" may be renegotiated between the VPLMN and HPLMN and shall remain unchanged during the PDU session lifetime with the actual V-SMF.
The "Roaming charging profile" overrides any triggers set or updated by the CHFcapability specified in clause 5.2.1.2.1 for the CHF to be able to update the triggers after the PDU session is established for a given VPLMN shall not be applicable for Roaming QBC. 
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