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Abstract: The generic SA5 terminology is suggested to de adopted for the 5GC architecture. The charging reference points for 5GC PS access are specified to be at the SMF.
1. Discussion 

1.1
TS 23.501 status
The TS 23.501, clause 1, includes charging in the scope of the TS, while the details of charging is left for SA5 to specify. Clause 5.12 Charging has an editor's note: "Charging description - level of detail as in TS 23.401 [26] - details to be specified by SA WG5."
Some aspects of charging have already been touched upon in TS 23.501:

· Clause 5.6.3 Roaming, where use of an UPF in the VPLMN enables charging functionality in VPLMN at roaming.

· For 5.6.4 Single PDU session with multiple PDU session anchors, in clauses 5.6.4.2 and 5.6.4.3, where the SMF control over UP to have UPF support traffic measurement for charging is mentioned.

· Clause 5.7.1 QoS model/ General Overview, specifies that the UPF performs counting for support of charging (both uplink and downlink).

· Clause 5.8.2 User Plane Function(s), specifies that the UPF supports "Traffic reporting (e.g. allowing SMF support for charging)"
· Clause 6.2.2 SMF, specifies, for roaming, that the SMF includes the charging data collection and charging interfaces in the VPLMN.

1.2
Notes on TS 23.401, TS 23.203 and TS 32-series

The Sy reference point is addressed in TS 23.203 and not discussed further in this contribution.

We can note that the TS 23.401 shows no reference point for charging, while it specifies the transport of Charging characteristics IE (for its handling the TS 32.251 is referred to) and how to generate the Charging identity which has a purpose of correlating (sequences of) reports to the charging domain.

The TS 23.203 shows reference points, for online charging, the Gy (from PCEF) and Gyn (from the TDF) and, for offline charging, the Gz (from PCEF) and Gzn (from TDF). SA5 has mapped the Gy and Gyn to the generic Ro reference point and mapped the Gz and Gzn to the generic Rf reference point.
The SA5 PS middle-tier charging specification TS 32.251 defines:

· for offline charging, the PCN to provide the Rf reference point, where PCN is either of SGSN, GGSN, S–GW, P–GW or TDF.
· for online charging, the PCEF and TDF can provide the Ro reference point.
All of the Gy/Gyn and Gz/Gzn covers the end user charging using Policy and Charging Control, while basic end user charging without the use of PCC and traffic data collection for inter-operator settlements is supported by Rf without requiring any PCC features of Gz.

The traffic data collection for inter-operator settlement shall be measured at the N9 reference point that faces the other operator, enabling the HPLMN operator to assess the feasibility of the measurements provided by the VPLMN operator (measurements taken at the endpoints of the same tunnel).
End user charging shall, in contrast, measure the traffic that is forwarded from/to the user, e.g. excluding traffic that is discarded due to gating (by policy) from the traffic measurement.

The generic Rf supports:

- with EPC PGW
·  end user charging with PCC; and
·  end user charging without PCC and traffic data collection for inter-operator settlement

· with EPC SGW
·  traffic data collection for inter-operator settlement
The table below shows the core set of purposes with charging functionality, the existing reference points, the Charging Trigger Functions (CTFs) and what specification(s) specifies the reference point.
	Purpose
	Reference point
	CTF
	Specified in
	Measured at
	Applicable at
(HPLMN/VPLMN/inter-operator)

	End user online charging with flow based charging
	Gy/Gyn
-> Ro
	PCEF/TDF
	Gy/Gyn: TS 23.203
Ro: TS 32.251/32.299
	PCEF/TDF
	HPLMN
inter-operator (at LBO)

	End user offline charging with flow based charging
	Gz/Gzn
-> Rf
	PCEF/TDF
	Gz/Gzn: TS 23.203
Rf: TS 32.251/32.299/32.298
	PCEF/TDF
	HPLMN

	End user online charging without flow based charging
	None
	None
	None
	-
	-

	End user offline charging without flow based charging
	Rf
	SGSN/GGSN/S–GW/P–GW/TDF
	TS 32.251/32.299/32.298
	S5/S8
	HPLMN
VPLMN (at LBO)

	Data for inter-operator settlement (HPLMN)
	Rf
	GGSN/ P–GW
	TS 32.251/32.299/32.298
	S8
	HPLMN

	Data for inter-operator settlement (VPLMN)
	Rf
	SGSN/S–GW
	TS 32.251/32.299/32.298
	S8
	VPLMN (for translation to TAP records, specified by GSMA)


1.3
Aspects of CP/UP separation

For the CP/UP split, SA2 has agreed that the charging reference points are located at the control part of the corresponding node without a CP/UP split and devised the Sx reference point to allow the user plane to conduct the traffic measurements necessary. The generic Charging Trigger Function (CTF) defined by SA5 "generates charging events based on the observation of network resource usage", which would put the CTF in the SMF.
Further, the TS 32.240 further includes the possibility to divide the CTF in two parts:
CTF/Accounting Metrics Collection, where the UPF fits the purpose

"Depending on implementation choice, NE functions (e.g. the handling of service events or signalling / user traffic) may be distributed among multiple physical "devices" within the NE. In order to be able to capture the required charging information from the service events or signalling / user traffic, the design of the Accounting Metrics Collection has to match the physical design / distribution of these functions within the NE."

CTF/Accounting Data Forwarding, where the SMF fits the purpose

"While the exact information received by the Account Data Forwarding from the Account Metrics Collection, and the relevant chargeable events, are specific to each type of network element, the overall functionality of receiving, assembling and forwarding the charging information can be considered generic"

1.4 Observations and conclusions
O1.1:
The TS 23.401 specifies the transport of Charging Characteristics.
O1.2:
The TS 23.401 specifies the network support to generate a unique identity for correlating reports (the Charging id).

O1.3:
The TS 23.401 does not show while the TS 23.203 indirectly shows (by showing the reference point) what entity includes the CTF.

O1.4:
The TS 23.401 does not list any reference point where the Charging Characteristics and Charging id comes into play, while the TS 23.203 includes such reference points (Gy/Gyn/Gz/Gzn).

Conclusion #1: The TS 23.501 should show the allocation of CTF (CTF/ADF) to the SMF and specify the transport of Charging Characteristics and the generation and transport of Charging id.

O2.1:
Online charging applies for end user charging only.

O2.2:
At roaming, online charging may have the CTF in the VPLMN (c.f. TS 23.203 Figure 5.1-4), while OCS is always in the HPLMN.

Conclusion #2: For roaming with local breakout, the SMF that hosts the CTF/ADF is located in the VPLMN.
O3.1: The TS 23.501 allows that the same PDU session provides access to multiple DNs.

Conclusion #3: The SMF need to coordinate usage measurements across multiple UPFs within the same PDU session.

2. Proposal

Based on the discussion part it is proposed to agree that

a) the 5GC PS access charging reference points are referred to with their generic names (Ro and Rf)

b) the 5GC PS access online charging reference point Ro is at the SMF, hosting the CTF/Accounting Data Forwarding
c) the 5GC PS access offline charging reference point Rf is at the SMF, hosting the CTF/Accounting Data Forwarding
d) the UPF includes the CTF/Accounting Metrics Collection
e) the SMF is required to coordiante charging measurements across mupltiple UPFs within the same PDU session.

The following changes are proposed to TS 23.501 v1.2.0.
***** Start of Changes *****
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***** Next Change *****
4.2.7
Reference points

The 5G System Architecture contains the following reference points:

N1:
Reference point between the UE and the AMF.

N2:
Reference point between the (R)AN and the AMF.

N3:
Reference point between the (R)AN and the UPF.

N4:
Reference point between the SMF and the UPF.

N6:
Reference point between the UPF and a Data Network.

NOTE:
The traffic forwarding details of N6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

N9:
Reference point between two Core UPFs.
The following reference points show the interactions that exist between the NF services in the NFs. These reference points are realized by corresponding NF service-based interfaces and by specifying the identified consumer and producer NF service as well as their interaction in order to realize a particular system procedure.

N5:
Reference point between the PCF and an AF.

N7:
Reference point between the SMF and the PCF.

N24:
Reference point between the PCF in the visited network and the PCF in the home network.

N8:
Reference point between the UDM and the AMF.
N9:
Reference point between two Core UPFs.

N10:
Reference point between the UDM and the SMF.

N11:
Reference point between the AMF and the SMF.

N12:
Reference point between AMF and AUSF.

N13:
Reference point between the UDM and Authentication Server function the AUSF.

N14:
Reference point between two AMFs.

N15:
Reference point between the PCF and the AMF in case of non-roaming scenario, PCF in the visited network and AMF in case of roaming scenario.

N16:
Reference point between two SMFs, (in roaming case between SMF in the visited network and the SMF in the home network).

N17:
Reference point between AMF and EIR.

N18:
Reference point between any NF and UDSF.

N19:
Reference point between NEF and SDSF.

Editor's note:
The nature of N18 is FFS and it will be determined in coordination with Stage 3 groups. Depending on the conclusion, the N18 reference point may need to be renamed.

Editor's note:
Whether the N19 reference point between the NEF and the SDSF is a service-based interface or not is FFS. Depending on the conclusion the N19 reference point may also be renamed.

N22:
Reference point between AMF and NSSF.

Editor's note:
The number used for the reference point between AMF and NSSF may need to be updated based on removed/added reference points.
NOTE: in some cases, a couple of NFs may need to be associated with each other to serve a UE.
In addition to the reference points above, there are reference point(s) between SMF and the charging system (CDF and OCS). The reference point(s) are not depicted in the architecture illustrations in this specification.

Editor’s note: 
The functionality of these reference points are expected to correspond to the functionality supported by Rf and Ro, as defined in TS 32.240 [xx]. It is in SA5 scope to define the reference point(s).  
***** Next Change *****
5.12
Charging
The 5GC charging supports collection and reporting of charging information for network resource usage, as defined in TS 32.240 [xx].

The SMF supports the reference points towards the charging system, as defined in TS 32.240 [xx]. The UPF supports functionality to collect and report usage data to SMF. The collection and reporting of usage data in UPF is controlled from the SMF via the N4 interface.



***** Next Change *****
6.2.2
SMF

The Session Management function (SMF) includes the following functionality. Some or all of the SMF functionalities may be supported in a single instance of a SMF:

-
Session Management e.g. Session establishment, modify and release, including tunnel maintain between UPF and AN node.

-
UE IP address allocation & management (incl optional Authorization).

-
Selection and control of UP function.

-
Configures traffic steering at UPF to route traffic to proper destination.
-
Termination of interfaces towards Policy control functions.

-
Control part of policy enforcement and QoS.

-
Lawful intercept (for SM events and interface to LI System).
-
Charging data collection and support of charging interfaces. 
-
Control and coordination of charging data collection at UPF.
-
Termination of SM parts of NAS messages.

-
Downlink Data Notification.

-
Initiator of AN specific SM information, sent via AMF over N2 to AN.

-
Determine SSC mode of a session.
-
Roaming functionality:

-
Handle local enforcement to apply QoS SLAs (VPLMN).

-
Charging data collection and charging interface (VPLMN).

-
Lawful intercept (in VPLMN for SM events and interface to LI System).

-
Support for interaction with external DN for transport of signalling for PDU session authorization/authentication by external DN.

NOTE:
Not all of the functionalities are required to be supported in a instance of a network slice.

Editor's note:
when there is an update to security architecture defined by SA WG3, security functionality mapping to the overall architecture will be updated.
***** End of Changes *****
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