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3.2
Symbols

For the purposes of the present document, the following symbols apply:

Bpr
Reference point for CDR file transfer between ProSe CGF and the BD.

Bx
Reference point for CDR file transfer between any (generic) UMTS domain, subsystem or service CGF and the BD.

Ga
Reference point for CDR transfer between a CDF and the CGF.
Nchf
Service based interface exhibited by CHF.
PC3
Reference point between UE and the ProSe Function.
PC3ch
Subset of PC3 specific to usage information collection for charging purposes.
PC3a
The reference point between the UE and the 5G DDNMF.
PC3ach
Subset of PC3a specific to usage information collection for charging purposes in 5GS.
PC5:
The reference point between ProSe-enabled UEs used for control and user plane for 5G ProSe Direct Discovery, ProSe Direct Communication and ProSe UE-to-Network Relay.

Npc2:
The reference point between the ProSe Application Server and the 5G DDNMF. It is used to define the interaction between ProSe Application Server and 5G DDNMF for 5G ProSe Direct Discovery.
Npc4:
The reference point between the UDM and 5G DDNMF. It is used to provide subscription information in order to authorise 5G ProSe Direct Discovery request.
Npc6:
The reference point between the 5G DDNMF in the HPLMN and the 5G DDNMF in a Local PLMN (5G ProSe Direct Discovery). This reference point is used for HPLMN control of ProSe service authorization.

Npc7:
The reference point between the 5G DDNMF in the HPLMN and the 5G DDNMF in the VPLMN. It is used for HPLMN control of ProSe service authorization.

Npc8:
The reference point between the PCF and the 5G DDNMF. It is used to define the interactions between the 5G DDNMF and the PCF to e.g. get a PDUID from the PCF.
Rf
Offline charging reference point between a ProSe Function and the CDF.

Ro
Online charging reference point between a ProSe Function and the OCS.
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4.4
5G ProSe converged charging architecture

The 5G ProSe converged charging architecture in service-based representation can be achieved under the alternatives:
-
Charging Trigger Function (CTF) based, including distributed CTF, as depicted in figure 4.4.1 and 4.4.2. 

-
Charging Enablement Function (CEF) based, depicted in figure 4.4-3.
Details on the interfaces and functions can be found in TS 32.240 [1] for the general architecture components. Ga is described in clause 5.4.4 and Bx in clause 5.4.5 of this document, and Nchf is described in TS 32.290 [55].
For the 5G ProSe Direct Discovery and 5G ProSe Direct Communication Service over PC5, the CTF is divided into two functional blocks as described in Annex D of TS 32.240 [1]. The Accounting Metrics Collection (AMC) function block is in the UE. The AMC sends usage information collected to the Accounting Data Forwarding (ADF) function block of the CTF in the 5G DDNMF over the PC3a reference point defined in TS 23.304 [241]. The subset of PC3a specific to usage information collection for charging purposes is denoted as PC3ach in figure 4.2.2.
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Figure 4.4.1: ProSe converged charging architecture (CTF)
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Figure 4.4.2: ProSe converged charging architecture over PC5 (Distributed CTF)
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Figure 4.4.3: ProSe converged charging architecture (CEF)
Editor's Note:
The architecture figure should follow up the decision of the common CEF issues.
Editor's Note:
 The details for charging information transfer in CEF-based charging architecture over PC5 are ffs.
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5.1.1
Requirements

There are three types of ProSe services defined in TS 23.303 [238]: 

-
ProSe Direct Discovery, including ProSe open Direct Discovery and restricted Direct Discovery, and
-
ProSe EPC-level Discovery, and 

-
ProSe one-to-many Direct Communication for Public Safety Use, and 

-
ProSe one-to-one Direct Communication, including UE-to-Network Relay for Public Safety Use.
The following are high-level charging requirements for ProSe services, derived from the requirements in TS 22.115 [101], and TS 23.303 [238].
ProSe Function shall be able to collect charging information for UEs in HPLMN, in online and, offline charging for: 

-
ProSe open Direct Discovery Model A;
-
ProSe restricted Direct Discovery Model A and Model B;
-
ProSe EPC-level Discovery.

ProSe Function shall be able to collect charging information for UEs in VPLMN in offline charging for: 

-
ProSe open Direct Discovery for Announce;

-
ProSe restricted Direct Discovery for Announce.
ProSe Function shall be able to collect charging information for UEs in VPLMN and Local PLMNs where applicable in offline charging for:

-
ProSe open Direct Discovery for Monitor and Match;

-
ProSe restricted Direct Discovery for Monitor and Match. 
NOTE a:
the notion of "Local PLMN" does not apply to WLAN-based ProSe Direct Discovery, so the requirements related to charging for Local PLMN do not apply to WLAN-based ProSe Direct Discovery.
ProSe Function shall be able to indicate the PC5 radio technology (e.g., E-UTRA, WLAN) used for ProSe Direct Discovery in the charging information.

ProSe Function shall be able to collect charging information from UEs in HPLMN and VPLMN in offline charging for:

 -
ProSe one-to-many Direct Communication for Public Safety Use;

-
ProSe one-to-one Direct Communication for Public Safety Use, including UE-to-Network Relay;

For ProSe one-to-many Direct Communication for Public Safety Use, the following requirements apply to the UE delivery of usage information to the ProSe Function:

-
When the UE is in E-UTRAN coverage, if the usage information recorded for the current collection period is not empty, it shall report the usage information as configured when the earlier one of the following criteria are met:

-
a configured collection period has elapsed; the end of an associated configured reporting window has not been reached; and the UE temporarily switches to RRC CONNECTED mode; or

-
a configured collection period has elapsed and the end of an associated configured reporting window has been reached.

-
When the UE is out of E-UTRAN coverage, the UE shall generate reports from the recorded usage information every collection period and store the non-empty reports in a non-volatile memory, and send the reports once the UE returns to coverage.

-
The storage of the usage information and the execution of the reporting procedure shall be in a secure environment in the UE that is trusted by the operator.
NOTE 1: 
The secured storage and execution of the reporting procedure do not guarantee that the recording of the usage information is trusted.
NOTE 2: 
When the UE operates out of coverage for a long time, the stored reports may reach the limit of the memory. The handling of such situation is determined by UE implementation.

- 
The UE shall upload the usage information to a location configured by the ProSe Function securely over PC3ch using the mechanism defined in TS 33.303 [240].
-
If a replacement of USIM occurs when UE is out of coverage, the usage information for a given IMSI shall remain stored on the UICC or ME as long as the UE does not use the USIM associated with that IMSI.

- 
The results of the collection and delivery of usage information reports should not affect the UE's use of the ProSe Direct Communication service.

NOTE 3: 
For Public Safety use the UE is able to use ProSe Direct Communication service even if there are errors in usage information collection or reporting.

NOTE 4: Void
ProSe Function shall be capable of handling the Charging Characteristics. Charging Characteristics can be specific for a subscription or for subscribed services. ProSe Function shall use the Charging Characteristics profile to decide if online or offline charging is used for a user. The Charging Characteristics is provided by the HSS to the ProSe Function as part of the subscription information. Requirements of the use of Charging Characteristics are provided in annex A of the present document.
In 5GS, Proximity based Services (ProSe) are services that can be provided by the 5GS based on UEs being in proximity to each other. The 5GS enablers for ProSe include the following functions which replace the functions described above:

-
5G ProSe Direct Discovery, including 5G ProSe open Direct Discovery and restricted Direct Discovery, and

-
UE-to-Network Relay Discovery, and

-
5G ProSe Direct Communication, including Unicast Direct Communication, Broadcast and Groupcast Direct Communication and

-
UE-to-Network Relay Communication.

For above high-level charging requirements for ProSe services, 5G ProSe charging information can be collected by ProSe related functions for converged charging, with the following modification:

-
the 5G DDNMF takes the role of "ProSe Function" for collecting charging information for 5G ProSe Direct Discovery and 5G ProSe Direct Communication;

-
EPC-level Discovery is not supported in 5GS;

-
the E-UTRAN is replaced by NG-RAN and E-UTRA is replaced with NR;.

-
corresponding 5GS identifiers replace the EPS identifiers, e.g. use SUPI instead of IMSI, and use GPSI instead of MSISDN;

-
PC5_tech parameter is omitted and the intended PC5 radio technology is NR.
-
CHF selection by 5G DDNMF is performed via NRF based discovery.
-
PC5 QoS flows within PC5 link is supported in 5GS.
- 
5G ProSe usage reporting configuration and rules for charging are (pre)configured in the UE or provided by the PCF. The UE shall upload the usage information over PC3ach.
NOTE 5: In 5GS, both public safety use and commercial services are applicable for ProSe Direct Discovery and Direct Communication, including UE-to-Network Relay, as defined in TS 23.304 [241].
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