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[bookmark: foreword][bookmark: _Toc144117358]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: _Toc144117359]Introduction
[bookmark: scope][bookmark: _Toc144117360]
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: _Toc144117361]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”
[bookmark: definitions][bookmark: _Toc144117362]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc144117363]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: _Toc144117364]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc144117365]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: _Toc478768130][bookmark: _Toc478528820][bookmark: _Toc474423207][bookmark: _Toc530200052][bookmark: _Toc89690004][bookmark: _Toc144117366]4	Overview
[bookmark: _Toc144117367]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: _Toc144117368]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.
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.
Editor’s note: The relationship between business roles is ffs.  
[bookmark: _Toc144117369]5	Charging scenarios and key issues
[bookmark: _Toc144117370]5.1	Scenario 1: 5GS charging for Ranging/Sidelink Positioning UE Discovery
[bookmark: _Toc144117371]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: _Hlk143766900]Editor’s note: The relationship between business roles and actor roles is ffs.  
[bookmark: _Toc144117372]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: _Toc144117373]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: _Toc144117374]5.1.4	Possible solutions
[bookmark: _Toc144117375]5.1.5	Evaluation
[bookmark: _Toc144117376]5.1.6	Conclusion

[bookmark: _Toc144117377]5.2	Scenario 2: 5GS charging for UE positioning assisted by Sidelink Positioning and involving 5GC
[bookmark: _Toc144117378]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 UE based 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: _Toc144117379]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: _Toc144117380]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: _Toc144117381]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;
-	UE based SL positioning for UE with NAS connection;
-	UE based 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: _Toc144117382]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: _Toc144117383]5.2.4	Possible solutions
[bookmark: _Toc144117384]5.2.5	Evaluation
[bookmark: _Toc144117385]5.2.6	Conclusion

[bookmark: _Toc144117386][bookmark: _Hlk139488107]5.3	Scenario 3: 5GS charging for UE only Sidelink Positioning for Target UE using Located UE
[bookmark: _Toc88851991][bookmark: _Toc144117387]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: _Toc144117388]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: _Toc144117389]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: _Toc144117390]5.3.2	Potential charging requirements
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]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: _Toc144117391]5.3.3	Key issues
[bookmark: _Toc88851994][bookmark: _Toc144117392][bookmark: OLE_LINK33][bookmark: OLE_LINK34]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: _Toc144117393]5.3.4	Possible solutions
[bookmark: _Toc144117394]5.3.5	Evaluation
[bookmark: _Toc144117395]5.3.6	Conclusion

[bookmark: _Toc144117396]5.4	Scenario 4: 5GS charging for Ranging/SL Positioning service exposure
[bookmark: _Toc144117397]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: _Toc144117398]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: _Toc144117399]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: _Toc144117400]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: _Toc144117401]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: _Toc144117402]5.4.4	Possible solutions
[bookmark: _Toc144117403]5.4.5	Evaluation
[bookmark: _Toc144117404]5.4.6	Conclusion

[bookmark: _Toc144117405]6.	Conclusions and Recommendations
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