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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc57365016]Introduction
[bookmark: scope][bookmark: _Toc57365017]
1	Scope
[bookmark: OLE_LINK8]The present document studies on charging aspects of Proximity-based Services in 5GS based on TR 23.752 [3]. 
The charging aspects related to the Proximity-based Services in 5GS shall be covered within the scope:
-	Charging architecture, for supporting charging of ProSe Direct Discovery and Direct Communication related to Public Safety and commercial proximity service;
-	Charging principles, scenarios and potential requirements related to the ProSe service in 5GS;
-	Potential charging solutions for the Proximity-based Services in 5GS;
Editor’s note: The study will continue to identify the ProSe charging implications in 5GS and coordinate with SA2 the conclusions.
[bookmark: references][bookmark: _Toc57365018]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[3]	3GPP TR 23.752: “Study on system enhancement for Proximity based Services (ProSe) in the 5G System (5GS)”.
[4]	3GPP TS 32.277: "Proximity-based Services (ProSe) charging".
[5]	3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles ".
[6]	3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI)"
[7]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[8]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
[9]	3GPP TS 22.115: "Service aspects; Charging and billing".
[bookmark: definitions][bookmark: _Toc57365019]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc57365020]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
<defined term>: <definition>.
5G ProSe Direct Discovery: A procedure employed by a ProSe-enabled UE to discover other ProSe-enabled UEs in its vicinity by using only the capabilities of the two UEs with NR technology. See 3GPP TR  23.752 [3].
5G ProSe Direct Communication: A communication between two or more UEs in proximity that are ProSe-enabled, by means of user plane transmission using NR technology via a path not traversing any network node. See 3GPP TR  23.752 [3].
5G ProSe UE-to-Network Relay: A UE that provides functionality to support connectivity to the network for Remote UE(s). See 3GPP TR  23.752 [3].
5G ProSe UE-to-UE Relay: A UE that provides functionality to support connectivity between other UEs. See 3GPP TR  23.752 [3].
Remote UE: A 5G ProSe-enabled UE that communicates with a DN via a 5G ProSe UE-to-Network Relay. See 3GPP TR  23.752 [3].
[bookmark: _Toc57365021]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc57365022]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>
5GS	5G System
CDR	Charging Data Record
CHF	Charging Function
CTF (AMC)	Charging Trigger Function (Accounting Metrics Collection)
CTF (ADF)	Charging Trigger Function (Accounting Data Forwarding)
DDNMF	Direct Discovery Name Management Function
ProSe	Proximity-based Services
[bookmark: clause4][bookmark: _Toc57365023]4	Concepts and overview
Editor’s note: this clause is to accommodate the concepts and overview of charging aspects of Proximity-based Services in 5GS. 
Proximity-based Services (ProSe) are services that can be provided by the 3GPP system based on UEs being in proximity to each other. Proximity-based Services has been developed in EPS to support both commercial and public safety services. Proximity Services (specifically the direct communication) has been enhanced to support V2X services over LTE.
In 5GS, the 3GPP system enablers for ProSe include the following functions:
-	Direct Discovery;
-	Direct Communication;
-	UE-to-Network Relay;
-	UE-to-UE Relay;
The present document aims to describe the converged charging for the Proximity-based Services (ProSe) in 5GS, based on the stage 2 description of ProSe in TS 23.303 [8].
[bookmark: _Toc57365024]5	Architecture considerations

[bookmark: _Toc403120167][bookmark: _Toc404514369][bookmark: _Toc57365025]5.1	High level ProSe architecture
The scope of the present document is Proximity-based Service charging in 5GS, related to architecture reference as follows:
-	Architecture reference model defined in TS 23.501 [7] are used as basis architecture for supporting ProSe in 5GS.
-	Architecture reference models defined in TS 23.287 [2] (i.e. PC5 based eV2X architecture reference model) are used as reference architecture for supporting ProSe in 5GS.
Editor’s note:		5G ProSe architecture reference model proposed in TR 23.752 [3] is still FFS.
[bookmark: _Toc57365026]5.2	Potential converged charging architectures for ProSe
[bookmark: _Toc54011587][bookmark: _Toc57365027]5.2.1	General
The converged charging architectures for ProSe in 5GS should support charging for the following services:
-	ProSe Direct Discovery, including ProSe open Direct Discovery and restricted Direct Discovery, and 
-	ProSe UE-to-Network Relay Discovery and UE-to-UE Relay Discovery, and
-	ProSe Direct communication, including Broadcast and Groupcast Direct Communication and Unicast Direct Communication, and
-	ProSe Direct Communication via ProSe UE-to-Network Relay and UE-to-UE Relay.
Details on the interfaces and functions can be found in TS 32.240 [5] for the general architecture components Nchf is described in TS 32.290 [6].
[bookmark: _Toc57365028]5.2.2	ProSe Direct Discovery converged charging architecture
Editor’s Note:	the charging architecture for ProSe Direct Discovery is FFS along with the related key issues.
[bookmark: _Toc57365029]5.2.3	ProSe Direct Communication converged charging architecture
Editor’s Note:	the charging architecture for ProSe Direct communication is FFS along with the related key issues.
[bookmark: _Toc57365030]6	Charging scenarios and key issues
[bookmark: _Toc57365031]6.1	Topic 15GS charging for ProSe
[bookmark: _Toc57365032]6.1.1	General description and assumptions 
As indicated in TS 32.277 [4], the offline and online charging description for the Proximity-based Services was specified based on EPS system, including the support of charging support of ProSe Direct Discovery, one-to-many Direct Communication, and one-to-one Direct Communication including UE-to-Network Relay (for public safety use), and EPC based discovery.
When mapped to 5GS, the study will focus on how to accommodate charging ProSe Direct Discovery and Direct Communication over NR based PC5 for commercial services and public safety based on the 5G service-based architecture.
[bookmark: _Toc57365033]6.1.1.1	ProSe Direct Discovery scenarios
5G ProSe Direct Discovery is defined as a procedure employed by a ProSe-enabled UE to discover other ProSe-enabled UEs in its vicinity by using only the capabilities of the two UEs with NR technology.
There are two types of 5G ProSe Direct Discovery: open and restricted. Open is the case where there is no explicit permission that is needed from the UE being discovered, whereas restricted discovery only takes place with explicit permission from the UE that is being discovered.
There are two models for 5G ProSe Direct Discovery: Model A and Model B. For discovery procedure over NR based PC5 for commercial services and public safety in 5GS, the definition for Model A and Model B is re-used as defined in clause 5.3.1.2 of TS 23.303 [8].
Editor’s Note:	It is FFS for supporting of Direct Discovery between UE-to-Network Relay and UE-to-UE Relay.
[bookmark: _Toc57365034]6.1.1.2	ProSe Direct Communication scenarios
5G ProSe Direct Communication is defined as a communication between two or more UEs in proximity that are ProSe-enabled, by means of user plane transmission using NR technology via a path not traversing any network node.
5G ProSe Direct Communication over NR based PC5 reference point supports broadcast mode, groupcast mode, and unicast mode. Each communication mode is supported when the UE is served by NR and when the UE is outside of NR coverage.
5G ProSe Direct Communication supports both the case of public safety and commercial service.
5G ProSe Direct Communication supports both event based and session based charging;
Editor’s Note:	It is FFS for supporting of Direct Communication between UE-to-Network Relay and UE-to-UE Relay.
[bookmark: _Toc57365035]6.1.2	Potential charging requirements
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]The following are potential high-level charging requirements for ProSe services in 5GS, derived from the requirements in TS 22.115 [9], and TS 23.303 [8].
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK15][bookmark: OLE_LINK16]REQ-CH_PROSE_5GS-01: The 5GS should support converged charging and charging information reporting for ProSe Discovery including:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]-	ProSe open Direct Discovery Model A;
-	ProSe restricted Direct Discovery Model A and Model B;
-	ProSe open and restricted Direct Discovery for Announce;
-	ProSe open and restricted Direct Discovery for Monitor;
-	ProSe open and restricted Direct Discovery for Match;
-	ProSe Direct Discovery over NR PC5, including UE-to-Network Relay and UE-to-UE Relay;
Editor’s note: These requirements is FFS based on use cases.
REQ-CH_ PROSE _5GS-02: The 5GS should support converged charging and charging information reporting for ProSe Communication including:
[bookmark: _Hlk55218756]-	ProSe Broadcast and Groupcast Direct Communication;
-	ProSe Unicast Direct Communication, including UE-to-Network Relay and UE-to-UE Relay;
Editor’s note: These requirements is FFS based on use cases.
[bookmark: _Toc57365036]6.1.3	Key issues
[bookmark: _Toc57365037][bookmark: OLE_LINK33][bookmark: OLE_LINK34]6.1.3.1	Key issue #1.1: Converged charging for ProSe Direct Discovery
This key issue is for investigating how to support converged charging for ProSe Direct Discovery considering REQ-CH_PROSE_5GS-01.
This investigation covers the following:
-	determination of which entity/entities in the 5G system are suitable to provide the charging information for ProSe Direct Discovery;
-	identification of the triggers for charging events for Prose Direct Discovery with or without network control.
-	determination of the behaviour with respect to the chargeable events, the matching charging events, and the charging information elements forwarded towards the CHF;
[bookmark: _Toc57365038]6.1.3.2	Key issue #1.2: Converged charging for ProSe Direct Communication
This key issue is for investigating how to support converged charging for ProSe Direct Communication considering REQ-CH_PROSE_5GS-02.
This investigation covers the following:
-	determination of which entity/entities in the 5G system are suitable to provide the charging information for ProSe Direct Communication;
-	identification of the triggers for charging events or event based charging and session based charging.
-	determination of the behaviour with respect to the chargeable events, the matching charging events, and the charging information elements; 
[bookmark: _Toc57365039]6.1.4	Possible solutions
[bookmark: _Toc57365040]6.1.5	Evaluation
[bookmark: _Toc57365041]6.1.6	Conclusion
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