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[bookmark: foreword][bookmark: _Toc158068069][bookmark: _Toc158069492]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: introduction][bookmark: _Toc158068070][bookmark: _Toc158069493]Introduction
[bookmark: scope][bookmark: _Toc158068071][bookmark: _Toc158069494]
1	Scope
The present document studies the charging aspects for Ranging based services and Sidelink Positioning
The following are in the scope:
· Identify the business roles of the Ranging based services and Sidelink Positioning;
· Identify the potential charging scenarios and requirements of the Ranging based services and Sidelink Positioning;
· Identify the potential charging solutions for the Ranging based services and Sidelink Positioning.
[bookmark: references][bookmark: _Toc158068072][bookmark: _Toc158069495]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 TR 23.700-86: “Study on Architecture Enhancement to support Ranging based services and sidelink positioning”
[3]	3GPP TS 23.586: “Architectural Enhancements to support Ranging based services and Sidelink Positioning”
[4]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[5]	3GPP TS 23.501: “System architecture for the 5G System (5GS); Stage 2”.
[bookmark: definitions][bookmark: _Toc158068073][bookmark: _Toc158069496]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc158068074][bookmark: _Toc158069497]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].
example: text used to clarify abstract rules by applying them literally.
Ranging: Refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.
SL Positioning Client UE: A UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.
[bookmark: _Toc158068075][bookmark: _Toc158069498]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc158068076][bookmark: _Toc158069499]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>
SL		Sidelink Positioning
ProSe	Proximity-based Services
V2X	Vehicle-to-Everything

[bookmark: _Toc478528820][bookmark: _Toc474423207][bookmark: _Toc89690004][bookmark: _Toc530200052][bookmark: _Toc478768130][bookmark: _Toc158068077][bookmark: _Toc158069500]4	Overview
[bookmark: _Toc158068078][bookmark: _Toc158069501]4.1	General
[bookmark: OLE_LINK1]Ranging refers to the process of determining the distance between two or more UEs and/or the direction of one UE from another UE via the PC5 interface. Sidelink Positioning involves obtaining absolute position, relative position or ranging information through the PC5 interface. Ranging-based services and Sidelink Positioning can be widely applied in commercial, V2X and public safety services.
SA2 has completed a study on Ranging based services and Sidelink Positioning (FS_Ranging_SL, TR 23.700-86 [2]) and is working on a corresponding work item (Ranging_SL, TS 23.586 [3]), which aims to investigate and specify the architecture enhancements to support these services. This study will focus on charging solutions to support Ranging based services and Sidelink Positioning.
[bookmark: _Toc158068079][bookmark: _Toc158069502]4.2	Business roles
Ranging and Sidelink Positioning involves the services or capabilities may be provided by multiple service providers in the form of following business roles:
- 	Ranging and Sidelink Positioning Mobile Network Operator (RSL-MNO): an operator who can provide Ranging and Sidelink Positioning services for Ranging and Sidelink Positioning service customer, e.g. 5G MNO.
-	Ranging and Sidelink Positioning Service Provider (RSL-SP): a Provider who can provide Ranging and Sidelink Positioning services for RSL-MNO.
- 	Ranging and Sidelink Positioning Service Customer (RSL-SC): a Customer who is able to consume Ranging and Sidelink Positioning services.


Figure 4.2-1 Relationship between Business Roles
There could be various business models based on the entities with one or several business roles, e.g.: 
- 	B2C: RSL-MNO to charge RSL-SC for using Ranging and Sidelink Positioning services. 
-	B2B: RSL-SP to charge RSL-MNO for using their devices. 
In deployments, there could be business scenarios where one or more components are supported by a single enterprise. The present document does not impose any restrictions on the possible deployment scenarios.
[bookmark: _Toc158068080][bookmark: _Toc158069503]5	Charging scenarios and key issues
[bookmark: _Toc158068081][bookmark: _Toc158069504]5.1	Scenario 1: 5GS charging for Ranging/Sidelink Positioning UE Discovery
[bookmark: _Toc158068082][bookmark: _Toc158069505]5.1.1	General description and assumptions
As defined in TS 23.586 [3], the feature of Ranging/Sidelink Positioning UE discovery is introduced to discover and select Located UE and SL Positioning Server UE by Target UE. The role(s) of the discovered UE is (are) included in discovery message (for 5G ProSe capable UE) and unicast link establishment messages (for V2X capable UE) as RSPP specific meta data.
There are two models of Ranging/SL Positioning UE discovery with 5G ProSe capable UE: Model A and Model B. Model A uses a single discovery protocol message (Announcement). Model B uses two discovery protocol messages (Solicitation and Response).
[bookmark: _Toc158068083][bookmark: _Toc158069506][bookmark: _Hlk143766900]5.1.1.1	Use Case #1.1: RSL-MNO charging RSL-SC based on usage
In this case, RSL-SC indicates client UE or other entities who perform UE Discovery request while RSL-MNO indicates operator who provide the PC5 radio resource. A RSL-SC has a subscription with the RSL-MNO which allows usage of Ranging/Sidelink Positioning UE Discovery over NR based PC5.
For this case, the charging party and charged party can be:
-	Charged party: RSL-SC who perform Ranging/Sidelink Positioning UE Discovery request.
-	Charging party: RSL-MNO who provides Ranging/Sidelink Positioning UE Discovery service to RSL-SC.
[bookmark: _Toc158068084][bookmark: _Toc158069507]5.1.2	Potential charging requirements
The following are potential high-level charging requirements for Ranging/Sidelink Positioning UE Discovery in 5GS.
REQ-CH_RANGING_SL_5GS_UED-01: The 5GS should support converged charging and charging information reporting for Ranging/Sidelink Positioning UE discovery, including:
-	Ranging/SL Positioning UE discovery with 5G ProSe capable UE in Model A and Model B;
-	Ranging/SL Positioning UE discovery with V2X capable UE;
[bookmark: _Toc158068085][bookmark: _Toc158069508]5.1.3	Key issues
This key issue is for investigating how to support converged charging for Ranging/Sidelink Positioning UE Discovery in 5GS considering REQ-CH_RANGING_SL_5GS_UED-01.
This investigating covers the following:
-	determination of which entity/entities in the 5G system are suitable to provide the charging information for Ranging/SL Positioning UE discovery;
-	identification of the triggers for charging events for Ranging/SL Positioning UE discovery;
-	determination of the behaviour with respect to the chargeable events, the matching charging events, and the charging information elements forwarded towards the CHF.
[bookmark: _Toc158068086][bookmark: _Toc158069509]5.1.4	Possible solutions
[bookmark: _Toc136348613][bookmark: _Toc158068087][bookmark: _Toc158069510][bookmark: _Toc89690041]5.1.4.1	Solution #1.1: Charging Trigger Function (CTF) based solution for Ranging Sidelink Positioning UE Discovery charging
[bookmark: _Toc89690040][bookmark: _Toc136348614][bookmark: _Toc158068088][bookmark: _Toc158069511]5.1.4.1.1	General description
This solution addresses the key issue for how to support converged charging for Ranging/SL Positioning UE discovery in 5GS considering REQ-CH_RANGING_SL_5GS_UED-01.
The charging information should be collected by UEs when discovery over PC5 reference point, both Ranging/SL Positioning UE discovery with 5G ProSe capable UE and Ranging/SL Positioning UE discovery with V2X capable UE.
When the CTF (AMC) in the Ranging/SL Positioning UE decides that reporting criteria are met and the UE have network connection, the CTF (AMC) sends the collected usage information to CTF (ADF) in the GMLC. If the UE is out of coverage of NR and has no connection to the 5G network, the usage information is stored in a secure environment in the UE. The UE will trigger the usage information reporting when it comes back to NR coverage. 
[bookmark: _Hlk154676967]NOTE: Currently the UE can not obtain GMLC address dynamically. According to TS 23.273 [4] clause 5.1a, AMF may have a mapping table of UE identity and GMLC address, but the service message between AMF and UE lacks the information for GMLC address.
When the CTF (ADF) receives usage information from the CTF (AMC), it triggers a charging data request for the Ranging/SL Positioning UE discovery with 5G ProSe capable UE or V2X capable UE. The CHF then triggers the generation of the CDR for the Ranging/SL Positioning UE discovery with 5G ProSe capable UE or V2X capable UE.
The 5GS may collect the following charging information:


Table 5.1.4.1.1-1: Extend to Common Structure of the charging information for Ranging Sidelink Positioning UE Discovery Information
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc89690042][bookmark: _Toc136348615][bookmark: _Toc158068089][bookmark: _Toc158069512]5.1.4.1.2	Architecture description 
The converged charging architecture for CTF based solution is proposed for the event based charging for Ranging/SL Positioning UE discovery as depicted in figure 5.1.4.1.2-1.
Trigger conditions are defined for the CTF to invoke a Charging Data Request [Event] towards the CHF.


Figure 5.1.4.1.2-1: Converged charging architecture for Ranging/SL Positioning UE discovery
[bookmark: _Toc136348616][bookmark: _Toc89690044][bookmark: _Toc158068090][bookmark: _Toc158069513]5.1.4.1.3	Charging procedures for Ranging/SL Positioning UE discovery with 5G ProSe capable UE
The figure 5.1.4.1.3-1 describes the high level charging procedure for Converged charging for Ranging/SL Positioning UE discovery with 5G ProSe capable UE.


Figure 5.1.4.1.3-1: Message flow for Ranging/SL Positioning UE discovery with 5G ProSe capable UE
1. In model A, UE-2 sends announcement message. In model B, UE-1 sends a solicitation message and UE 2 sends a response message. 
2. When the UE-1 decides that reporting criteria are met, according to the pre-configuration, the CTF (AMC) in UE1 creates the corresponding usage information report.
3. UE-1 triggers the usage reporting procedure by sending the usage information report to the CTF (ADF) located in the GMLC. 
4ch-a. The GMLC triggers Charging Data Request[Event] to CHF.
4ch-b. The CHF creates a CDR for this UE.
4ch-c. The CHF returns Charging Data Response [Event].
[bookmark: _Toc158068091][bookmark: _Toc158069514]5.1.4.1.4	Charging procedures for Ranging/SL Positioning UE discovery with V2X capable UE
The figure 5.1.4.1.4-1 describes the high level charging procedure for Converged charging for Ranging/SL Positioning UE discovery with V2X capable UE.


Figure 5.1.4.1.4-1: Message flow for Ranging/SL Positioning UE discovery with V2X capable UE
1. Establish layer-2 link for V2X communication between UE-1 and UE-2 over PC5 reference point. 
2. When the UE-1 decides that reporting criteria are met, according to the pre-configuration, the CTF (AMC) in UE-1 creates the corresponding usage information report.
3. UE-1 triggers the usage reporting procedure by sending the usage information report to the CTF (ADF) located in the GMLC.
4ch-a. The GMLC (CTF) triggers Charging Data Request[Event] to CHF.
4ch-b. The CHF creates a CDR for this UE.
4ch-c. The CHF returns Charging Data Response [Event].
[bookmark: _Toc158068092][bookmark: _Toc158069515]5.1.5	Evaluation
Solutions #1.1 addresses the key issue for how to support converged charging for Ranging/Sidelink Positioning UE Discovery in 5GS, including:
-	Ranging/SL Positioning UE discovery with 5G ProSe capable UE in Model A and Model B;
-	Ranging/SL Positioning UE discovery with V2X capable UE;
The enhancement of GMLC and new parameters (i.e. Ranging and Sidelink Positioning Information) for Ranging Sidelink Positioning UE Discovery are needed. The service message between AMF and UE is needed to include the information for GMLC address so that UE may obtain GMLC address through AMF.
[bookmark: _Toc158068093][bookmark: _Toc158069516]5.1.6	Conclusion
It is concluded that the solution #1.1 is a feasible solution, but new parameters need to be added for the Ranging Sidelink Positioning UE Discovery charging. This depends on work in other 3GPP working groups.

[bookmark: _Toc158068094][bookmark: _Toc158069517]5.2	Scenario 2: 5GS charging for UE positioning assisted by Sidelink Positioning and involving 5GC
[bookmark: _Toc158068095][bookmark: _Toc158069518]5.2.1	General description and assumptions
As defined in TS 23.586 [3], the feature of UE positioning assisted by Sidelink Positioning and involving 5GC is introduced to estimate the location of a Tagert UE with the assistance of the network by using the location of one or more Located UEs and the distance and/or direction between the Target UE and Located UE(s).
There can be network based Sidelink Positioning and network-assisted Sidelink Positioning. Each has two cases:
-	When the Target UE can establish a NAS signalling connection; or
-	When the Target UE cannot establish a NAS signalling connection.
[bookmark: _Toc158068096][bookmark: _Toc158069519]5.2.1.1		Use Case #2.1: RSL-SC charged by RSL-MNO based on usage
This use case focuses on RSL-SC and RSL-MNO business roles.
· Charged party: RSL-SC using UE positioning service assisted by Sidelink Positioning.
· Charging party: RSL-MNO who provides the UE positioning service.
The potential charging requirements for this use case are: REQ-CH_RANGING_SL_5GS_UEP-01, REQ-CH_RANGING_SL_5GS_UEP-02 and REQ-CH_RANGING_SL_5GS_UEP-03.
[bookmark: _Toc158068097][bookmark: _Toc158069520]5.2.1.2		Use Case #2.2: RSL-MNO charged by RSL-SP based on usage
This use case focuses on RSL-MNO and RSL-SP business roles.
· Charged party: RSL-MNO who performs UE positioning using one or more Located UEs.
· Charging party: RSL-SP who provides Located UEs to assist the UE positioning for the Target UE.
The potential charging requirements for this use case are: REQ-CH_RANGING_SL_5GS_UEP-01, REQ-CH_RANGING_SL_5GS_UEP-02 and REQ-CH_RANGING_SL_5GS_UEP-03.
[bookmark: _Toc158068098][bookmark: _Toc158069521]5.2.2	Potential charging requirements
The following are potential high-level charging requirements for UE positioning assisted by Sidelink Positioning and involving 5GC:
REQ-CH_RANGING_SL_5GS_UEP-01: The 5GS should support converged charging and charging information reporting for UE positioning assisted by Sidelink Positioning and involving 5GC, including the cases:
-	Network based SL positioning for UE with NAS connection;
-	Network based SL positioning for UE without NAS connection;
-	network-assisted SL positioning for UE with NAS connection;
-	network-assisted SL positioning for UE without NAS connection.
REQ-CH_RANGING_SL_5GS_UEP-02: The 5GS should support identifying chargeable events and charging information for UE positioning assisted by Sidelink Positioning and involving 5GC considering the four cases above.
REQ-CH_RANGING_SL_5GS_UEP-03: The 5GS should support collecting the charging information related to UE positioning assisted by Sidelink Positioning and involving 5GC.
[bookmark: _Toc158068099][bookmark: _Toc158069522]5.2.3	Key issues
This key issue is for investigating how to support converged charging for UE positioning assisted by Sidelink Positioning and involving 5GC considering REQ-CH_RANGING_SL_5GS_UEP-01, REQ-CH_RANGING_SL_5GS_UEP-02 and REQ-CH_RANGING_SL_5GS_UEP-03.
This investigating covers the following:
-	determination of which entity/entities in the 5G system are suitable to provide the charging information for UE positioning assisted by Sidelink Positioning and involving 5GC;
-	identification of the triggers for charging events and charging entity/entities for UE positioning assisted by Sidelink Positioning and involving 5GC;
-	identification and classification of the charging information for UE positioning assisted by Sidelink Positioning and involving 5GC.
[bookmark: _Toc158068100][bookmark: _Toc158069523]5.2.4	Possible solutions
[bookmark: _Toc158068101][bookmark: _Toc158069524][bookmark: _Hlk145685658]5.2.4.1	Solution # 2.1: GMLC Charging Trigger Function (CTF) based solution for mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC charging – PEC
[bookmark: _Toc158068102][bookmark: _Toc158069525]5.2.4.1.1	General description
There are four cases in the scenario of UE positioning assisted by Sidelink Positioning and involving 5GC, including network based SL positioning for UE with or without NAS connection and network-assisted SL positioning for UE with or without NAS connection. When the UE has NAS connection, the location request could be triggered by the Target UE or the AF/external client/NF. When the UE has no NAS connection, the location request could only be triggered by the UE. Therefore, the four scenarios could be further categorized into two cases: one is the location request is triggered by the UE via the AMF and the other is the location request is triggered by the AF/external client/NF via the GMLC.
In this solution, only the location request triggered by the UE is considered. This solution which relying on CHF/5G Converged Charging System for UE positioning assisted by Sidelink Positioning and involving 5GC, addressing the key issue above.
After the procedure of performing Ranging/SL positioning, the location result of the Target UE could be calculated. After the procedure of AMF successfully obtaining the location estimate of the Target UE, the AMF invokes the Ngmlc_Location_LocationUpdate service operation towards the GMLC. The Service operation carries the location result and the additional information, e.g. the identity of the UE, the event causing the location estimate, etc. The GMLC reports charging information to CHF during the chargeable event of the location result being calculated and delivered to the GMLC.
Since the GMLC obtains the location result of the Target UE and other information regarding the location result, the GMLC can be used to provide the charging information to support the charging of mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC.
The following charging information might be collected for the charging for mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC.
Table 5.2.4.1.1-1: Extent to Common Structure of the charging information for mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC charging
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc158068103][bookmark: _Toc158069526]5.2.4.1.2	Architecture description 
The converged charging architecture for GMLC Charging Trigger Function (CTF) based solution as depicted in figure 5.2.4.1.2-1. GMLC based solution-CTF and are propose.


Figure 5.2.4.1.2-1: Converged charging architecture assumption for GMLC CTF based solution
[bookmark: _Toc158068104][bookmark: _Toc158069527]5.2.4.1.3	Charging procedures for mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC
The figure 5.2.4.1.3-1 describes the high-level charging procedure for GMLC (CTF) Converged charging for mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC charging.


Figure 5.2.4.1.3-1: Message flow for mobile originated UE positioning assisted by Sidelink Positioning and involving 5GC charging – PEC
0.	mobile originated Sidelink positioning/Ranging procedure and the location calculation procedure as described in TS 23.586.
1.	The AMF invokes the Ngmlc_Location_LocationUpdate service operation towards the GMLC carrying the location result and the additional information regarding the location estimate.
2ch-a. The GMLC sends Charging Data Request [Event] to the CHF, including the charging information.
2ch-b. The CHF generates a CDR.
2ch-c. The CHF returns Charging Data Response [Event] to GMLC.
3.	GMLC transfers the location request response to UE and optionally AF/LCS client as described in TS 23.586.
[bookmark: _Toc158068105][bookmark: _Toc158069528]5.2.4.2	Solution# 2.2: GMLC Charging Trigger Function (CTF) based solution for mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC charging - PEC
[bookmark: _Toc158068106][bookmark: _Toc158069529]5.2.4.2.1	General description
Solution# 2.1 provides the solution for UE triggered UE positioning assisted by Sidelink Positioning and involving 5GC charging. In this solution, only the location request triggered by the AF/external client/ NF via the GMLC is considered. This solution which relying on CHF/5G Converged Charging System for UE positioning assisted by Sidelink Positioning and involving 5GC, addressing the key issue above.
After the procedure of performing Ranging/SL positioning, the location result of the Target UE could be calculated. After the procedure of AMF successfully obtaining the location estimate of the Target UE, the AMF returns the Namf_Location_ProvidePositioningInfo Response towards the GMLC to return the location with additional information, e.g. its age and accuracy and may include information about the positioning method and the timestamp of the location estimate. The GMLC reports charging information to CHF during the chargeable event of the location result being calculated and delivered to the GMLC.
Since the GMLC obtains the location result of the Target UE and other information regarding the location result, the GMLC can be used to provide the charging information to support the charging of mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC.
The following charging information might be collected for the charging for mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC.
Table 5.2.4.2.1-1: Extent to Common Structure of the charging information for mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC charging
	Information Element
	Category
	Description

	AF ID
	OC
	The identity of requested Application Function

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc158068107][bookmark: _Toc158069530]5.2.4.2.2	Architecture description 
The converged charging architecture for GMLC Charging Trigger Function (CTF) based solution as depicted in figure 5.2.4.2.2-1. GMLC based solution-CTF and are propose.


Figure 5.2.4.2.2-1: Converged charging architecture assumption for GMLC CTF based solution
[bookmark: _Toc158068108][bookmark: _Toc158069531]5.2.4.2.3	Charging procedures for mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC
The figure 5.2.4.2.3-1 describes the high-level charging procedure for GMLC (CTF) Converged charging for mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC charging.


Figure 5.2.4.2.3-1: Message flow for mobile terminated UE positioning assisted by Sidelink Positioning and involving 5GC charging - PEC
0.	Mobile terminated Sidelink positioning/Ranging procedure and the location result for the Target UE is calculated as described in TS 23.586.
1.	The AMF invokes the Namf_Location_ProvidePositioningInfo service operation towards the GMLC carrying the location result and the additional information regarding the location estimate.
2ch-a. The GMLC sends Charging Data Request [Event] to the CHF, including the charging information.
2ch-b. The CHF generates a CDR.
2ch-c. The CHF returns Charging Data Response [Event].
3.	GMLC transfers the location request response to AF/LCS client as described in TS 23.586.
[bookmark: _Toc158068109][bookmark: _Toc158069532]5.2.5	Evaluation
Solution#2.1 and solution#2.2 both address the Key issue stated in 5.2.3. Solution#2.1 addresses the scenario of mobile originated UE positioning location request assisted by Sidelink Positioning and involving 5GC. Solution#2.2 addresses the scenario of the mobile originated UE positioning location request assisted by Sidelink Positioning and involving 5GC.
Both solutions require enhancement of charging architecture, operation and charging information (e.g. Ranging and Sidelink Positioning Information, AF ID, etc.).
[bookmark: _Toc158068110][bookmark: _Toc158069533]5.2.6	Conclusion
It is concluded that the solution#2.1 and solution#2.2 are the feasible solutions, charging architecture and new parameters need to be added for the UE positioning assisted by Sidelink Positioning and involving 5GC.

[bookmark: _Toc158068111][bookmark: _Toc158069534][bookmark: _Hlk139488107]5.3	Scenario 3: 5GS charging for UE only Sidelink Positioning for Target UE using Located UE
[bookmark: _Toc88851991][bookmark: _Toc158068112][bookmark: _Toc158069535]5.3.1	General description and assumptions 
The Ranging/Sidelink Positioning operation can be conducted using Network-assisted Operation, Network-based Operation, or UE-only Operation. In the case of UE-only Operation, both the service request handling and result calculation are performed by UE.
The charging for UE only Sidelink Positioning for Target UE using Located UE involves the charging for the procedures and services related to acquiring the absolute location of the Target UE. The charging should consider the resources utilized during the Sidelink Positioning process between the Target UE and the Located UE. 
[bookmark: _Toc89690034][bookmark: _Toc136348606][bookmark: _Toc158068113][bookmark: _Toc158069536]5.3.1.1	Use Case #3.1: RSL-MNO charging subscriber based on usage
This use case focuses on RSL-MNO and RSL-SC business roles. For this case, the charging party and charged party can be: 
-	Charged party: RSL-SC who accesses gNB of RSL-MNO.
-	Charging party: RSL-MNO who provides the Sidelink Positioning service to the RSL-SC.
The potential charging requirements for this Use Case are: REQ-CH_RANGING_SL_5GS_UEO-01, REQ-CH_RANGING_SL_5GS_UEO-02 and REQ-CH_RANGING_SL_5GS_UEO-03.
[bookmark: _Toc136348607][bookmark: _Toc158068114][bookmark: _Toc158069537]5.3.1.2	Use Case #3.2: RSL-MNO charged by RSL-SP based on usage
This use case focuses on RSL-MNO and RSL-SP business roles. 
The RSL-MNO has an agreement to use the reference UE from RSL-SP, the charging party and charged party can be:
-	Charged party: RSL-MNO who uses the reference UE from the RSL-SP
-	Charging party: RSL-SP who provides the reference UE to RSL-MNO
The inter-provider charging by RSL-MNO could be based on the usage.
The potential charging requirements for this Use Case is: REQ-CH_RANGING_SL_5GS_UEO-01, REQ-CH_RANGING_SL_5GS_UEO-02 and REQ-CH_RANGING_SL_5GS_UEO-03.
[bookmark: _Toc88851992][bookmark: _Toc158068115][bookmark: _Toc158069538]5.3.2	Potential charging requirements
[bookmark: OLE_LINK36][bookmark: OLE_LINK35]The following are potential high-level charging requirements for UE only Sidelink Positioning for Target UE using Located UE, derived from the requirements in TS 23.586 [3].
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK15][bookmark: OLE_LINK16]REQ-CH_RANGING_SL_5GS_UEO-01: The 5GS should support converged charging and charging information reporting for UE only Sidelink Positioning for Target UE using Located UE including:
· Target UE as SL Positioning Server UE
· Target UE not as SL Positioning Server UE
REQ-CH_RANGING_SL_5GS_UEO-02: The 5GS should support identifying chargeable events and charging information for UE only Sidelink Positioning for Target UE using Located UE.
REQ-CH_RANGING_SL_5GS_UEO-03:	The 5GS should support collecting the charging information related to UE only Sidelink Positioning for Target UE using Located UE.
[bookmark: _Toc88851993][bookmark: _Toc158068116][bookmark: _Toc158069539]5.3.3	Key issues
[bookmark: _Toc88851994][bookmark: _Toc158068117][bookmark: _Toc158069540][bookmark: OLE_LINK34][bookmark: OLE_LINK33]5.3.3.1	Key issue #1.1: Converged charging for UE only Sidelink Positioning for Target UE using Located UE
This key issue is for investigating how to support converged charging for UE only Sidelink Positioning for Target UE using Located UE considering REQ-CH_RANGING_SL_5GS_UEO-01, REQ-CH_RANGING_SL_5GS_UEO-02 and REQ-CH_RANGING_SL_5GS_UEO-03.
This investigation covers the following:
-	determination of which entity/entities in the 5G system are suitable to provide the charging information for UE only Sidelink Positioning for Target UE using Located UE;
-	identification of the triggers for charging events for UE only Sidelink Positioning for Target UE using Located UE.
-	identification and classification of the charging information for UE only Sidelink Positioning for Target UE using Located UE.
[bookmark: _Toc158068118][bookmark: _Toc158069541]5.3.4	Possible solutions
[bookmark: OLE_LINK3][bookmark: _Toc88852004][bookmark: _Toc158068119][bookmark: _Toc158069542][bookmark: OLE_LINK7]5.3.4.1	Solution #3.1: Charging for UE-only Operation for SL Positioning using Located UE
[bookmark: _Toc144213371][bookmark: _Toc144213827][bookmark: _Toc158068120][bookmark: _Toc158069543]5.3.4.1.1	General description
This solution addresses the Key issue #1.1 for 5GS charging for UE only Sidelink Positioning for Target UE using Located UE. 
For UE-only Operation, both the service request handling and result calculation are performed by UE. The CTF is divided into two functional blocks: Accounting Metrics Collection (AMC) and Accounting Data Forwarding (ADF). 
One of the UEs (such as Target UE, Reference UE, etc.) integrates CTF (AMC) to collect the usage information of UE-only Operation for SL Positioning using Located UE. When CTF (AMC) determines that the reporting criteria are met and the UE is connected to the network, it sends the collected usage information to the CTF (ADF) which is integrated in GMLC.
The 5GS may collect the following charging information:
Table 5.3.4.1.1-1: Extent to Common Structure of the charging information for UE-only Operation for SL Positioning using Located UE Information
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc144213828][bookmark: _Toc144213372][bookmark: _Toc158068121][bookmark: _Toc158069544]5.3.4.1.2	Architecture description 
The converged charging architecture for GMLC Charging Trigger Function (CTF) based solution as depicted in figure 5.3.4.1.2-1.


Figure 5.3.4.1.2-1: UE-only Operation for SL Positioning using Located UE converged charging architecture
[bookmark: _Toc88852007][bookmark: _Toc158068122][bookmark: _Toc158069545]5.3.4.1.3	Flow Description
[bookmark: _Toc88852008][bookmark: _Toc158068123][bookmark: _Toc158069546]5.3.4.1.3.1	Message flows for UE-only Operation for SL Positioning using Located UE over PC5 charging CTF



Figure 5.3.4.1.3.1-1: Message flow for UE-only Operation for SL Positioning using Located UE over PC5 charging - CTF (non-roaming)
1. SL Positioning Client UE send a SL Positioning Service Request for Target UE’s absolute location
2. The Located UE obtains the absolute position of the Target UE with the detailed steps defined in TS 23.586 Section 6.6 and 6.8.
3. Target UE sends a response message to SL Positioning Client UE with Target UE’s absolute position. 
4. When the Target UE decides that reporting criteria are met, the UE creates the corresponding usage information report according to the pre-configuration.
5. Target UE triggers the usage reporting procedure by sending the usage information report to the CTF located in GMLC. 
NOTE 1: 	Both Target UE, Located UE or other UEs can decide that reporting criteria are met and trigger the usage reporting procedure.
6ch-a. The GMLC (CTF ADF) triggers Charging Data Request[Event] to CHF.
6ch-b. The CHF creates a CDR for this UE.
6ch-c. The CHF returns Charging Data Response.
[bookmark: _Toc158068124][bookmark: _Toc158069547]5.3.5	Evaluation
Solution #3.1 addresses Key issue #3.1 to support 5GS charging of UE only Sidelink Positioning for Target UE using Located UE. The enhancement of GMLC and new parameters (i.e. Ranging and Sidelink Positioning Information) are required.
[bookmark: _Toc158068125][bookmark: _Toc158069548]5.3.6	Conclusion
It is concluded that the solution #3.1 is the feasible solution and new parameters need to be added for 5GS charging of UE only Sidelink Positioning for Target UE using Located UE.

[bookmark: _Toc158068126][bookmark: _Toc158069549]5.4	Scenario 4: 5GS charging for Ranging/SL Positioning service exposure
[bookmark: _Toc158068127][bookmark: _Toc158069550]5.4.1	General description and assumptions
As defined in TS 23.586 [3], Ranging/SL Positioning service can be exposed to the authorized SL Positioning Client UE, 5GC NF, AF to acquire location results (e.g. absolute location, relative position or distance/direction result between two or more Ranging/SL Positioning capable UEs. When the service is exposed to SL positioning Client UE, the Client UE can initiate the Ranging/SL Positioning service through PC5 or 5GC Network or 5GC C-plane.
[bookmark: _Toc158068128][bookmark: _Toc158069551]5.4.1.1	Use Case #4.1: RSL-MNO charging subscriber based on usage
A RSL-SC has a subscription with the RSL-MNO which allows usage of Ranging/Sidelink Positioning service exposure.
For this case, the charging party and charged party can be:
-	Charged party: RSL-SC who uses Ranging/Sidelink Positioning service exposure.
-	Charging party: RSL-MNO who provides Ranging/Sidelink Positioning service exposure.
[bookmark: _Toc158068129][bookmark: _Toc158069552]5.4.1.2	Use Case #4.2: RSL-MNO charged by RSL-SP based on usage
This use case focuses on RSL-MNO and RSL-SP business roles. 
The RSL-MNO has an agreement to use the reference UE involved in Ranging/Sidelink positioning service exposure from RSL-SP, the charging party and charged party can be:
-	Charged party: RSL-MNO who uses the reference UE involved in Ranging/Sidelink positioning service exposure from the RSL-SP
-	Charging party: RSL-SP who provides the reference UE involved in Ranging/Sidelink positioning service exposure to RSL-MNO
The inter-provider charging by RSL-MNO could be based on the usage.
[bookmark: _Toc158068130][bookmark: _Toc158069553]5.4.2	Potential charging requirements
The following are potential high-level charging requirements for Ranging/SL positioning service exposure:
REQ-CH_RANGING_SL_5GS_SE-01: The 5GS should support converged charging and charging information reporting for Ranging/SL positioning service exposure, including the cases:
-	service exposure to SL positioning Client UE;
-	service exposure to the AF and 5GC NF;
REQ-CH_RANGING_SL_5GS_SE-02: The 5GS should support collecting the charging information related to Ranging/SL positioning service exposure.
[bookmark: _Toc158068131][bookmark: _Toc158069554]5.4.3	Key issues
This key issue is for investigating how to support converged charging for Ranging/SL positioning service exposure considering REQ-CH_RANGING_SL_5GS_SE-01 and REQ-CH_RANGING_SL_5GS_SE-02.
This investigating covers the following:
-	determination of which entity/entities in the 5G system are suitable to provide the charging information for Ranging/SL positioning service exposure;
-	identification of the triggers for charging events and charging entity/entities for Ranging/SL positioning service exposure;
-	identification and classification of the charging information for Ranging/SL positioning service exposure.
[bookmark: _Toc158068132][bookmark: _Toc158069555]5.4.4	Possible solutions
[bookmark: _Toc158068133][bookmark: _Toc158069556]5.4.4.1	Solution #4.1: Charging for SL Positioning Service Exposure to the Client UE through PC5
[bookmark: _Toc158068134][bookmark: _Toc158069557]5.4.4.1.1	General description
This solution addresses the 5GS Charging for Ranging/SL Positioning service exposed to the Client UE through PC5. The procedure of service exposure is defined in clause 6.7.1.1 of TS 23.586 [3].
When the Ranging/SL Positioning Client UE decides that reporting criteria is met and the UE have network connection, the Client UE sends the collected usage information to CTF in the NF. If the Client UE is out of coverage of NR, the usage information is sent to the UE which has network connection via PC5 by the Client UE, then the UE will trigger the usage information reporting to CTF in the NF.
The 5GS may collect the following charging information:
Table 5.4.4.1.1-1: Extent to Common Structure of the Charging Information for SL Positioning Service Exposure to the Client UE through PC5
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc158068135][bookmark: _Toc158069558]5.4.4.1.2 	Architecture description
The converged charging architecture for CTF based solution is proposed for the event based charging for Ranging/SL Positioning service exposure to Client UE through PC5 as depicted in figure 5.4.4.1.2-1.


Figure 5.4.4.1.2-1: Converged charging architecture for SL Positioning Service Exposure to the Client UE through PC5
[bookmark: _Toc158068136][bookmark: _Toc158069559]5.4.4.1.3	Flow Description
[bookmark: _Toc158068137][bookmark: _Toc158069560]5.4.4.1.3.1	Message flows for SL Positioning Service Exposure to the Client UE through PC5 Charging


Figure 5.4.4.1.3.1-1: Message flow for SL Positioning Service Exposure to the Client UE through PC5 Charging- PEC
1. Sidelink positioning service is exposed to the Client UE through PC5 procedure and the location result for the Target UE is calculated as described in TS 23.586.
2. When the Client UE decides that reporting criteria is met, according to the pre-configuration, the Client UE creates the corresponding usage information report.
NOTE 1: 	Target UE, Located UE or other UEs can decide that reporting criteria are met and trigger the usage reporting procedure.3a.	If the Client UE is out of coverage of 5G network but knows that the Target UE (UE1) has a NAS connection from the previous service process, the Client UE selects UE1 as the reporting UE, and send the generated usage information to the UE1 through the PC5 interface. (Then go to step 4).
3b.	If the Client UE is in coverage of 5G network, Client UE triggers the usage reporting procedure by sending the usage information report to the CTF located in the GMLC (Then go to step 5).
4. UE1/Target UE sends the usage information report to the CTF located in the GMLC. 
5ch-a. The GMLC (CTF) triggers Charging Data Request[Event] to the CHF.
5ch-b. The CHF creates a CDR.
5ch-c. The CHF returns Charging Data Response [Event].
[bookmark: _Toc158068138][bookmark: _Toc158069561]5.4.4.2	Solution #4.2: Charging for SL Positioning Service Exposure to the Client UE through 5GC network via NEF
[bookmark: _Toc158068139][bookmark: _Toc158069562]5.4.4.2.1	General description
This solution addresses the 5GS Charging for Ranging/SL Positioning service exposed to the Client UE through 5GC network via NEF. The procedure of service exposure is defined in clause 6.7.1.2.2 of TS 23.586 [3].
The Application in Client UE invokes Ranging/Sidelink location request through 5GC and towards NEF, and NEF may invoke the location service request towards GMLC. After GMLC triggers the SL-MT-LR procedure as specified in clause 6.20.3 of TS 23.273 [4], NEF may return the Ranging/Sidelink positioning result to the Application in the Client UE. Hence NEF may act as the role of CTF.
When the CTF in NEF decides that reporting criteria is met according to the pre-configuration, the CTF may send the collected usage information to the CHF. 
Only PEC is intended to be supported. The 5GS may collect the following charging information:
Table 5.4.4.2.1-1: Extent to Common Structure of the Charging Information for SL Positioning Service Exposure to the Client UE through 5GC network via NEF
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning


[bookmark: _Toc158068140][bookmark: _Toc158069563]5.4.4.2.2 	Architecture description
The converged charging architecture for CTF based solution is proposed for the event based charging for Ranging/SL Positioning service exposure to Client UE through 5GC network via NEF as depicted in figure 5.4.4.2.2-1.
Trigger conditions are defined for the CTF to invoke a Charging Data Request [Event] towards the CHF. 


Figure 5.4.4.2.2-1: Converged charging architecture for SL Positioning Service Exposure to the Client UE through 5GC network via NEF
[bookmark: _Toc158068141][bookmark: _Toc158069564]5.4.4.2.3	Flow Description
[bookmark: _Toc158068142][bookmark: _Toc158069565]5.4.4.2.3.1	Message flows for SL Positioning Service Exposure to the Client UE through 5GC network via NEF Charging


Figure 5.4.4.2.3.1-1: Message flow for SL Positioning Service Exposure to the Client UE via NEF Charging- PEC
1. Sidelink positioning service is exposed to the Client UE through 5GC network via NEF procedure and the location result for the Target UE is calculated as described in TS 23.586.
2. When NEF decides that reporting criteria is met, according to the pre-configuration, e.g. when NEF receives Ngmlc_location_ProvideRanging_Response message sent from GMLC, the CTF in NEF creates the corresponding usage information report.
3ch-a.  NEF (CTF) triggers Charging Data Request[Event] to the CHF.
3ch-b. The CHF creates a CDR.
3ch-c. The CHF returns Charging Data Response [Event].
[bookmark: _Toc158068143][bookmark: _Toc158069566]5.4.4.3	Solution #4.3: Charging for SL Positioning Service Exposure to the Client UE through 5GC network via control plane
[bookmark: _Toc158068144][bookmark: _Toc158069567]5.4.4.3.1	General description
This solution addresses the 5GS Charging for Ranging/SL Positioning service exposed to the Client UE through 5GC network via control plane. The procedure of service exposure is defined in clause 6.7.1.2.3 of TS 23.586 [3].
In the scenario of Ranging/SL Positioning service exposure to Client UE through 5GC network via control plane, since the serving AMF for the Client UE and the GMLC both participate the SL-MT-LR procedure defined in clause 6.20.3 of TS 23.273 [4] to get the SL positioning result, either AMF or GMLC may act as the role of CTF.
When the CTF in GMLC or AMF decides that reporting criteria is met according to the pre-configuration, the CTF may  send the collected usage information to the CHF. 
The 5GS may collect the following charging information:
Table 5.4.4.3.1-1: Extent to Common Structure of the Charging Information for SL Positioning Service Exposure to the Client UE through 5GC network via control plane  
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc158068145][bookmark: _Toc158069568]5.4.4.3.2 	Architecture description
The converged charging architecture for CTF based solution is proposed for the event based charging for Ranging/SL Positioning service exposure to Client UE through 5GC network via control plane as depicted in figure 5.4.4.3.2-1.
Trigger conditions are defined for the CTF to invoke a Charging Data Request [Event] towards the CHF.


Figure 5.4.4.3.2-1: Converged charging architecture for SL Positioning Service Exposure to the Client UE through 5GC network via control plane
[bookmark: _Toc158068146][bookmark: _Toc158069569]5.4.4.3.3	Flow Description
[bookmark: _Toc158068147][bookmark: _Toc158069570]5.4.4.3.3.1	Message flows for SL Positioning Service Exposure to the Client UE through 5GC network via control plane charging



Figure 5.4.4.3.3.1-1: Message flow for SL Positioning Service Exposure to the Client UE through 5GC network via control plane Charging- PEC
1. Sidelink positioning service is exposed to the Client UE through 5GC network via control plane procedure and the location result is calculated as described in TS 23.586.
2. When the CTF in GMLC decides that reporting criteria is met, according to the pre-configuration, the CTF in GMLC may create the corresponding usage information report.
3ch-a.	 The CTF (GMLC) triggers Charging Data Request[Event] to the CHF.
3ch-b.	The CHF creates a CDR.
3ch-c.	The CHF returns Charging Data Response [Event].
[bookmark: _Toc158068148][bookmark: _Toc158069571]5.4.4.4	Solution #4.4: Charging for SL Positioning Service Exposure to the trusted AF or LCS client
[bookmark: _Toc158068149][bookmark: _Toc158069572]5.4.4.4.1	General description
This solution addresses the 5GS Charging for Ranging/SL Positioning service exposed to the trusted AF or LCS Client. The ranging trusted AF or LCS Client may interact with GMLC directly. The procedure of service exposure is defined in clause 6.20.3 of TS 23.273 [4]. The result calculation may be performed by LMF or UEs. The result is provided by GMLC to the trusted AF or LCS Client directly. After the GMLC returns the result, it will perform the charging data request to CHF.
The 5GS may collect the following charging information:
Table 5.4.4.4.1-1: Extent to Common Structure of the SL Positioning Charging Information
	Information Element
	Category
	Description

	AF ID
	OC
	The identity of requested Application Function

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc158068150][bookmark: _Toc158069573]5.4.4.4.2 	Architecture description 
The converged charging architecture for GMLC Charging Trigger Function (CTF) based solution as depicted in figure 5.4.4.4.2-1.


Figure 5.4.4.4.2-1: Converged charging architecture for SL Positioning Service Exposure to the AF
[bookmark: _Toc158068151][bookmark: _Toc158069574]5.4.4.4.3	Flow Description
[bookmark: _Toc158068152][bookmark: _Toc158069575]5.4.4.4.3.1	Message flows for SL Positioning Service Exposure to the trusted AF or LCS Client charging


Figure 5.4.4.4.3.1-1: Message flow for SL Positioning Service Exposure to the trusted AF or LCS Client charging - CTF (non-roaming)
1. The trusted AF or the LCS Client send a Ranging/SL Positioning Service Request to GMLC for Ranging/Sidelink Positioning location results for the UEs (e.g. absolute locations, relative locations or distances and/or directions related to the UEs)
2. The GMLC obtains the location results of the UEs with the detailed steps defined in TS 23.273 Section 6.20.3.
3. Target UE sends a response message to the trusted AF or LCS Client with the location results of the UEs. 
4.  When the GMLC decides that reporting criteria are met, Step 5 will be conducted.
5ch-a. The GMLC (CTF) triggers Charging Data Request[Event] to CHF.
5ch-b. The CHF creates a CDR.
5ch-c. The CHF returns Charging Data Response.
[bookmark: _Toc158068153][bookmark: _Toc158069576]5.4.4.5	Solution #4.5: Charging for SL Positioning Service Exposure to Trusted AF
[bookmark: _Toc158068154][bookmark: _Toc158069577]5.4.4.5.1	General description
This solution addresses the 5GS Charging for Ranging/SL Positioning service exposed to the Trusted AF. A Trusted AF is an AF considered to be trusted by the operator, see 3GPP TS 23.501 [5] clause 6.2.10. The ranging Trusted AF may interact with GMLC directly. The procedure of service exposure is defined in 3GPP TS 23.273 [4] clause 6.20.3. Since the AF is trusted it may be used to collect charging information, like:
Table 5.4.4.5.1-1: Extent to Common Structure of the SL Positioning Charging Information
	Information Element
	Category
	Description

	Ranging and Sidelink Positioning Information
	OC
	This field contain UE parameters in procedure of Ranging and Sidelink Positioning

	Target UE ID
	OC
	The identity of Target UE in Ranging/Sidelink positioning

	SL Reference UE ID
	OC
	The identity of SL Reference UE in Ranging/Sidelink positioning

	SL Positioning Server UE ID
	OC
	The identity of SL Positioning Server UE in Ranging/Sidelink positioning

	Located UE ID
	OC
	The identity of Located UE in Ranging/Sidelink positioning



[bookmark: _Toc158068155][bookmark: _Toc158069578]5.4.4.5.2 	Architecture description 
The converged charging architecture for Trusted AF Charging Trigger Function (CTF) based solution as depicted in figure 5.4.4.5.2-1.


Figure 5.4.4.5.2-1: Converged charging architecture for SL Positioning Service Exposure to Trusted AF
[bookmark: _Toc158068156][bookmark: _Toc158069579]5.4.4.5.3	Flow Description
[bookmark: _Toc158068157][bookmark: _Toc158069580]5.4.4.5.3.1	Message flows for SL Positioning Service Exposure to Trusted AF charging


Figure 5.4.4.5.3.1-1: Message flow for SL Positioning Service Exposure to Trusted AF (CTF) charging - (non-roaming)
4. Trusted AF send a Ranging/SL Positioning Service Request to GMLC for Ranging/Sidelink Positioning location results for the UEs (e.g. absolute locations, relative locations or distances and/or directions related to the UEs)
5. GMLC obtains the location results of the UEs with the detailed steps defined in 3GPP TS 23.273 [4] clause 6.20.3.
6. GMLC sends a response message to the Trusted AF with the location results of the UEs. 
4.	Trusted AF decides that charging trigger criteria is met.
5ch-a.	Trusted AF (CTF) triggers Charging Data Request [Event] to CHF.
5ch-b.	CHF creates a CDR.
5ch-c.	CHF returns Charging Data Response [Event].
[bookmark: _Toc158068158][bookmark: _Toc158069581]5.4.5	Evaluation
Solution #4.1, #4.3, #4.4 all use GMLC as CTF and address different scenarios while solution #4.2 uses NEF as CTF and address the scenario with an exposure to an AF or Client UE, solution #4.5 utilizes trusted AF as CTF and address only the scenario with an exposure to an Trusted AF.
The enhancement of Nchf and new parameters (i.e. Ranging and Sidelink Positioning Information) are needed. 
[bookmark: _Toc158068159][bookmark: _Toc158069582]5.4.6	Conclusion
It is concluded that the solutions #4.1, #4.2, #4.3 and #4.4 are the feasible solution.
[bookmark: _Toc158068160][bookmark: _Toc158069583]6.	Conclusions and Recommendations
The conclusions for identified key issues are:
-	5GS charging for Ranging/Sidelink Positioning UE Discovery: solutions as per clause 5.1.6 conclusion.
-	5GS charging for UE positioning assisted by Sidelink Positioning and involving 5GC: solutions as per clause 5.2.6 conclusion.
-	5GS charging for UE only Sidelink Positioning for Target UE using Located UE: solutions as per clause 5.3.6 conclusions.
-	5GS charging for Ranging/SL Positioning service exposure: solutions as per clause 5.4.6 conclusions.
To support converged charging for Ranging and Sidelink Positioning in normative work, it is recommended to specify the business roles, requirements, architectures and solutions for the aspects mentioned above.
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