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	1st Change


[bookmark: _Toc20205448][bookmark: _Toc27579420][bookmark: _Toc36045357][bookmark: _Toc36049237][bookmark: _Toc36112456][bookmark: _Toc44664201][bookmark: _Toc44928658][bookmark: _Toc44928848][bookmark: _Toc51859553][bookmark: _Toc58598708][bookmark: _Toc145934629]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Bd	Reference point for the CDR file transfer from the 5G Data connectivity CGF to the BD.
Ga	Reference point for CDR transfer between a CDF and the CGF.
Nchf	Service based interface exhibited by CHF.
N40	Reference point between SMF and the CHF.
N1xxN101	Reference point between MB-SMF and the CHF.

	2nd Change


[bookmark: _Toc20205456][bookmark: _Toc27579431][bookmark: _Toc36045370][bookmark: _Toc36049250][bookmark: _Toc36112469][bookmark: _Toc44664214][bookmark: _Toc44928671][bookmark: _Toc44928861][bookmark: _Toc51859566][bookmark: _Toc58598721][bookmark: _Toc145934644]4.2	5G data connectivity domain converged charging architecture
The SMF embedding the CTF, generates charging events towards the CHF for data connectivity converged charging or offline only charging.
As described in TS 32.240 [1], the CTF generates charging events towards to the CHF for converged online and offline charging processing. The CDRs generation is performed by the CHF acting as a CDF, which transfers them to the CGF. 
Finally, the CGF creates CDR files and forwards them to the BD.
If the CGF is external, the CHF acting as a CDF, forwards the CDRs to the CGF across the Ga interface. 
If the CGF is integrated, there is only one internal interface between the CHF and the CGF. In this case, the relationship between CHF and CGF is 1:1. An integrated CGF may support the Ga interface from other CDFs.
When an external CGF is used, this CGF may also be used by other, i.e. non-5GCS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bd interface does not exist and is replaced by a proprietary solution internal to the BD.
Figure 4.2.1 depicts the architectural options for converged charging in service-based representation for CHF.


Figure 4.2.1: 5G data connectivity converged charging architecture
Architectural options of figure 4.2.1 apply to any 5G data connectivity converged charging architectures in the present clause (MBS session charging architecture refers to figure 4.2.7).
Ga is described in clause 5.2.4 and Bd in clause 5.2.5. of the present document and Nchf is described in TS 32.290 [57]..
Figure 4.2.2 depicts the 5G data connectivity converged charging architecture in reference point representation for non-roaming: 


Figure 4.2.2: 5G data connectivity converged charging architecture non-roaming reference point representation
Figure 4.2.3 depicts the 5G data connectivity converged charging architecture service-based representation for roaming Home Routed: 


Figure 4.2.3: 5G data connectivity converged charging architecture roaming Home Routed service based representation
Figure 4.2.4 depicts the 5G data connectivity converged charging architecture for roaming Home Routed in reference point representation: 


Figure 4.2.4: 5G data connectivity  converged charging architecture in roaming Home routed reference point representation 
The N40 reference point is defined for the interactions between H-SMF and H-CHF and between V-SMF and V-CHF in the reference point representation.
Figure 4.2.5 depicts the 5G data connectivity converged charging architecture service-based representation for roaming Local Breakout: 


Figure 4.2.5: 5G data connectivity converged charging architecture roaming Local Breakout scenario service based representation
Figure 4.2.6 depicts the 5G data connectivity converged charging architecture for roaming Local breakout in reference point representation: 


Figure 4.2.6: 5G data connectivity converged charging architecture in Local breakout scenario reference point representation 
The N40 reference point is defined for the interactions between V-SMF and V-CHF, the N47 reference point is defined for the interactions between V-SMF and H-CHF and in the reference point representation.
For scenarios with MVNO (owning a CHF referred to as A-CHF) non-roaming, the N40 reference point is defined for the interactions between SMF and CHF owned by MNO, the N47 reference point is used for the interactions between SMF owned by the MNO and A-CHF owned by the MVNO in the reference point representationn. 
N47 used by A-CHF owned by an additional actor (i.e. MVNO) to perform retail charging for its own subscribers is operator specific.
In order to support MBS session charging, the MB-SMF embedding the CTF, generates charging events towards the CHF for data connectivity converged charging.
Figure 4.2.7 depicts the 5G MBS architectural options for converged charging in service-based representation, with MB-SMF interacting with CHF.


Figure 4.2.7: 5G data connectivity converged charging architecture for MBS
Architectural options of figure 4.2.7 apply to 5G MBS session data connectivity converged charging architectures in the present clause.
Figure 4.2.8 depicts the 5G data connectivity converged charging architecture for MBS in reference point representation: 




Figure 4.2.8: 5G data connectivity converged charging architecture for MBS in reference point representation
The N1xx N101 reference point is defined for the interactions between MB-SMF and CHF in the reference point representation.

	3rd Change


[bookmark: _Toc145934650][bookmark: _Toc58598727][bookmark: _Toc51859572][bookmark: _Toc44928867][bookmark: _Toc44928677][bookmark: _Toc44664220][bookmark: _Toc36112475][bookmark: _Toc36049256][bookmark: _Toc36045376][bookmark: _Toc27579437][bookmark: _Toc20205462]5.1.4	Charging Identifier
Charging identifier is created to allow correlation of charging information.
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 Charging Identifier is generated at the first SMF that processes the PDU session initiating request. The Charging Identifier shall be unique within the SMF (that means that the charging identifier is unique within the SMF set if SMF set is used) 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 while the PDU session Identifier is preserved.
For EPS handover 5GS in Home routed scenario, the Charging Identifier for the EPS PDN connection 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 a home provided Charging Identifier generated by H-SMF.
For 5GS interworking with EPS, an EPS bearer Charging Identifier is assigned by the PGW-C+SMF to each dedicated EPS bearer The EPS default bearer Charging Identifier is the Charging Identifier  assigned to the default bearer of PDU connection.
For mobility from HPLMN with I-SMF to VPLMN in Home routed scenario, the charging identifier for the PDU session will be generated by SMF in HPLMN and transferred to the SMF in VPLMN, if the V-SMF has already generated a Charging Identifier, the value shall be replaced by a home provided Charging Identifier generated by H-SMF.
For multicast and broadcast communicationthe MB-SMF, the MBS charging identifier is assigned by MB-SMF per MBS session, generated at each MBS session creation, and unique within the MB-SMF.

	End of change
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