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Abstract: This paper updates the Procedure for Ranging/SL Positioning service exposure though 5GC network to address the remaining Editor’s note.
1. Introduction/Discussion
This paper updates the Procedure for Ranging/SL Positioning service exposure though 5GC network to address the remaining Editor’s note in TS 23.586, clause 6.7.1.2.2.
Editor’s Note: New and updates to affected clauses in this specification and TS 23.502 [4] is needed to complete step 1. This shall reflect i.e., the content of and how the PCF obtains the Onboarding Enrolment Information and how this is provisioned to the UE. It shall follow the principle that during the registration if the UE is authorized the AMF would select a PCF and the UE will get provisioned by the PCF with the Onboarding Enrolment Information.
1.1 Onboarding Enrolment Information
According to TS 33.122 clause 6.1, the Onboard API Invoker Request message carries an onboard credential obtained during pre-provisioning of the onboard enrolment information, which may be an OAuth 2.0 access token. Furthermore, the enrolment information includes details of the CAPIF core function (Address, and Root CA certificate). 
The Onboarding Enrolment Information includes i.e.:
· Address, 
· Root CA certificate, and
· OAuth 2.0 access token
Furthermore, the onboarding enrolment information is provisioned to the third party AF by the API provider domain. TS 23.222 defines the CAPIF model including the API provider domain. In Annex B, it is shown how the CAPIF architecture is implemented in the NEF. See figures below.
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And in the case the NEF implements the CAPIF architecture:
[image: ]
Observation: Based on the above it is the NEF that holds the Onboarding Enrolment Information.

1.2 Subscription data Update and Ranging/SL parameters
The Approved 23.503 CR0930 (S2-2305280) introduces Ranging/Sidelink Positioning Policy (RSLPP) as a new subclause in 23.503 that refers to TS 23.586 where the RSLPP is specified.
Observation: Parameters Ranging/SL services and procedures are not specified explicitly in TS 23.503, it refers to TS 23.586 where this is specified. Therefore, it makes sense to also specify the Onboarding Enrolment Information in TS 23.586 
There is a subclause in TS 23.503 (clause 5.3.10) that describes split of functionality between NEF and PCF. TS 23.502 further specifies that when NEF updates the subscription parameters it uses the UDR service Nudr_DM_Update and then the PCF can query the UDR for the parameters.
[bookmark: _Toc19197312][bookmark: _Toc27896465][bookmark: _Toc36192633][bookmark: _Toc37076364][bookmark: _Toc45194810][bookmark: _Toc47594222][bookmark: _Toc51836853][bookmark: _Toc131529228]5.3.10	Interactions between NEF and PCF
Npcf and Nnef enable the negotiation of policy and charging control behaviour between PCF and NEF by supporting the following functionality:
-	service specific policy and charging control;
-	sponsor data connectivity including usage monitoring;
-	AF-influenced traffic steering authorization, for N6 routing to local DN and N6-LAN service function chaining;
-	subscription and reporting of events for the event exposure;
-	negotiations for future background data transfer;
-	negotiation of planned data transfer with QoS requirements.
The N30 reference point is defined for the interactions between PCF and NEF in the reference point representation.
To clarify the functionality to for exchange of Onboarding Enrolment Information the list could be updated.
Alternatively, the TS 23.586 specifies additional NEF functionality needed for Ranging/SL positioning services and the handling of Onboarding Enrolment Information could be included in clause:
[bookmark: _Toc134242605]4.3.7	NEF
In addition to the functions defined in TS 23.287 [6] and TS 23.304 [7], the NEF supports the following:
-	To enable AFs to provide service specific information to the 3GPP network, the NEF supports additional service parameters for Ranging/SL Positioning policy which can use the description of the clause 6.2.5 in TS 23.304 [7].
-	Interacting with GMLC for AFs and UEs in Ranging/SL Positioning procedures to perform 5GC-MT-LR.
Observation: The additional functionality for updating the subscription information with Onboarding Enrolment Information can be either be included in TS 23.503 or TS 23.586.
Proposal: Update NEF functionality in TS 23.586 with the Updating UE subscription data with Onboarding Enrolment Information. 
1.3 SL Positioning Client UE Authorization
TS 23.586 clause 6.3 states: 
“The AMF determines whether the UE is authorised to use Ranging/SL positioning services based on UE's Ranging/SL positioning Capability and the Ranging/SL positioning Service Authorisation included in the subscription data received from UDM. The AMF stores the authorized Ranging/SL positioning services Capability.”
Furthermore, the AMF provides to NG-RAN all the services the UE is authorized for.
-	whether the UE is authorized to use Ranging/SL Positioning over PC5;
-	whether the UE is authorized to act as a Located UE;
-	whether the UE is authorized to act as a SL Positioning Client UE;
-	whether the UE is authorized to act as a SL Positioning Server UE
Observation: The AMF know from the subscription data that the UE is authorized to act as SL Positioning Client UE. 
Observation: Even though SL Positioning Client UE is not specified as an UE capability, the AMF needs to store whether or not the UE is Authorized to act as a SL Positioning Client UE.
There is an inconsistency in TS 23.586 related to this between clause 6.3 and 5.1.2 where this service is missing.
Proposal: Align clause 5.1.2 with clause 6.3 by adding the authorization of the SL Positioning Client UE.
1.4 SL Positioning Client UE Parameter Provisioning
In 23.586 clause 4.3.1 states that the UE can request polices and parameters for SL Positioning Client UE in the UE Policy Container. However, the parameters for SL Positioning Client UE is missing in the PCF description in clause 4.3.2.
Proposal: Correct the missing parameters needed for a SL Positioning Client UE in clause 4.3.2.
In clause 5.1.1.2 it is stated that the UE is provisioned with the Authorized roles. The authorized role of acting as SL Positioning Client UE is missing.
Proposal: Correct the missing SL Positioning role in clause 5.1.1.2.
The UE can be provisioned with Ranging/SL Positioning policies/parameters either during registration or by the UE request policy provisioning e.g. when the UE is missing policy/parameters.
During the registration, and if the UE includes Ranging/SL Positioning Capability it will trigger the AMF to check if the UE is authorized and then select a PCF based on the Capability and UE authorization. There are only two UE capabilities specified currently; Capability of supporting Ranging/SL Positioning over PC5 and Capability of supporting SL Positioning Server UE over PC5.
Observation: To act as a SL Positioning Client UE is currently not specified as a UE capability.
However, a UE acting as a SL Positioning UE must be capable of supporting the procedures for Ranging/SL Positioning service exposure and handling of Policy/parameters for SL Positioning Client UE.
Question is: How will a UE that wants to act as a SL Positioning Client UE be provisioned with the policy and parameters needed? If we don’t make SL Positioning Client UE into a capability, the UE currently would have two options:
1) If the UE supports any specified Ranging/SL Positioning Capability, then the UE will be provisioned with all policies/parameters that the UE is authorized for during the registration phase. This would include the policy/parameters for SL Positioning Client UE.
2) If the UE does not support any of the Ranging/SL Positioning Capabilities, then the UE will need to perform UE triggered Policy Provisioning procedure to the PCF and include SL Positioning Client UE in the UE Policy Container.
We have two options:
Option 1: Add SL Positioning Client UE as a Ranging/SL Positioning Capability. This would enable all UEs to receive all SL Positioning Client UE policy and parameters during the registration.
Option 2: Keep it as it is. Then some UEs will receive the SL Positioning Client UE policy/parameters during registration and some UEs will need to perform UE triggered Policy Provisioning procedure to the PCF after the UE has registered.
Observation: Both above options works, but perhaps option 1 will provide more consistent behaviour.
Proposal: Select either Option 1 or Option 2. If selection 1 is selected then the only additional update is needed to add the SL Positioning Client UE capability in clause 4.3.1. 
This pCR implements option 1, if option 2 is the preferred choice then the first change should be removed from this pCR.
2. Text Proposal
It is proposed to capture the following changes in TS 23.586.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change* * * *
[bookmark: _Toc19199056][bookmark: _Toc27821845][bookmark: _Toc36126199][bookmark: _Toc45012523][bookmark: _Toc51753949][bookmark: _Toc51754083][bookmark: _Toc51838910][bookmark: _Toc66692634][bookmark: _Toc66701813][bookmark: _Toc69883470][bookmark: _Toc73625478][bookmark: _Toc122420819][bookmark: _Toc125508449][bookmark: _Toc125508608][bookmark: _Toc125974535][bookmark: _Toc128730179][bookmark: _Toc133441636][bookmark: _Toc133442065][bookmark: _Toc133441716][bookmark: _Toc133442145][bookmark: _Toc517047989][bookmark: _Toc73625505][bookmark: _Toc122419929][bookmark: _Toc128730190][bookmark: _Toc125508435][bookmark: _Toc125508594][bookmark: _Toc125974521][bookmark: _Toc128730198][bookmark: _Toc66701849][bookmark: _Toc69883514][bookmark: _Toc73625526][bookmark: _Toc114572413]4.3.2	PCF
In addition to the functions defined in TS 23.501 [2] and TS 23.503 [4], the PCF includes functions to provision the UE with necessary policies and parameters to use Ranging/SL Positioning services, as part of the UE Ranging/SL Positioning Policy information as defined in TS 23.503 [4] clause 4.2.2:
-	Authorization policy and parameters for Ranging/SL Positioning over PC5;.
-	Authorization policy and parameters for Network assisted SL Positioning;
-	Authorization policy and parameters for Ranging/SL Positioning service exposure;
The PCF may update the Ranging/SL Positioning to the UE under certain conditions.
When receiving the Ranging/SL Positioning in Npcf_UEPolicyControl_Create Request from the AMF or when receiving the updated subscription data from UDR, the PCF generates the PC5 QoS parameters used by NG-RAN corresponding to a UE as defined in clause 5.4.2 of TS 23.287 [6].
Editor's note:	It is FFS what the Ranging/SL positioning QoS parameters are, whether the Ranging/SL positioning QoS parameters are needed and how to use the Ranging/SL positioning QoS parameters.

* * * * Next change* * * *
[bookmark: _Toc58920738][bookmark: _Toc122420830][bookmark: _Toc125508454][bookmark: _Toc125508613][bookmark: _Toc125974540][bookmark: _Toc128730184][bookmark: _Toc133441641][bookmark: _Toc133442070][bookmark: _Toc133442082]4.3.7	NEF
In addition to the functions defined in TS 23.287 [6] and TS 23.304 [7], the NEF supports the following:
-	To enable AFs to provide service specific information to the 3GPP network, the NEF supports additional service parameters for Ranging/SL Positioning policy which can use the description of the clause 6.2.5 in TS 23.304 [7].
-	Interacting with GMLC for AFs and UEs in Ranging/SL Positioning procedures to perform 5GC-MT-LR.
-	Update the UE subscription data stored in the UDR with Onboarding Enrolment Information.

* * * * Next change* * * *
5.1.1.2	Policy/Parameter provisioned to UE
The following sets of information for Ranging/SL positioning service is provisioned to the UE:
-	When the UE is served by NG-RAN, the PLMNs in which the UE is authorized to perform Ranging/SL positioning service over PC5 reference point for acquiring relative distance, relative direction, high accuracy relative distance and high accuracy relative direction.
-	When the UE is not served by NG-RAN, indicates whether the UE is authorized to perform Ranging/SL positioning service over PC5 reference point for acquiring relative distance, relative direction, high accuracy relative distance and high accuracy relative direction.
-	The mapping between Ranging/SL positioning services (e.g. ProSe identifiers, V2X service types) and Ranging/SL positioning QoS parameters as defined in clause 5.7.2.
-	The mapping between Ranging/SL positioning services (e.g. ProSe identifiers, V2X service types) and PQI values for RSPP transport QoS as defined in clause 5.7.3.
-	The authorized Ranging/SL Positioning role per PLMN, e.g. Target UE, Reference UE, Assistant UE, Located UE, SL Positioning Client UE, and SL Positioning Server UE.
-	When the UE is not served by NG-RAN, indicates the authorized Ranging/SL positioning role, e.g. Target UE, Reference UE, Assistant UE, Located UE and SL Positioning server UE.
Editor's note:	FFS if authorized roles for Assistant UE is needed.

* * * * Next change* * * *


[bookmark: _Toc133441654][bookmark: _Toc133442083]5.1.2	Authorisation and policy/parameter provisioning to NG-RAN
The "Ranging/Sidelink Positioning authorised" information and the RSPP transport QoS parameters shall be provided to the NG-RAN node for scheduled resource allocation mode resource management.
Editor’s note: Whether Ranging/SL positioning QoS parameters as defined in clause 5.7.2 are also provided to NG-RAN is FFS, and will be decided by RAN WGs.
The "Ranging/Sidelink Positioning authorised" information includes one or more of the following:
-	whether the UE is authorized to act as a Reference UE;
-	whether the UE is authorized to act as a Target UE;
-	whether the UE is authorized to act as a Located UE;
-	Whether the UE is authorized to act as a SL Positioning Client UE;
-	whether the UE is authorized to act as a SL Positioning Server UE.
The RSPP transport QoS parameters include parameters defined in clause 5.7.3, which are generated by the PCF and are provided to the AMF when receiving the Ranging/Sidelink Positioning Capability in Npcf_UEPolicyControl_Create Request from the AMF or when receiving the updated subscription data from UDR.
During registration, the UE includes the Ranging/Sidelink Positioning capability as defined in clause 4.3.1 as part of the "5GMM capability" in the Registration Request message. AMF determines whether the UE is authorised to use Ranging based services and sidelink positioning based on UE's Ranging/Sidelink Positioning Capability and the Ranging/Sidelink Positioning Service Authorisation included in the subscription data received from UDM. The AMF stores the Ranging/Sidelink Positioning capability in the UE context.
If the UE is authorised to use Ranging based services and sidelink positioning, the "Ranging/Sidelink Positioning authorised" information and the RSPP transport QoS parameters shall be provided from the AMF to the NG-RAN node in a NGAP message during Registration procedure, Service Request procedure and N2 Handover procedure, and from source NG-RAN node to target NG-RAN node over Xn during Xn Handover procedure as defined in clause 6.5 of TS 23.287 [6] and clause 6.6 of TS 23.304 [7].

* * * * Next change* * * *

6.7.1.2.2	Procedure for Ranging/SL Positioning service exposure though 5GC network via NEF.



Figure 6.7.1.2.2-1: Exposure procedure to SL Positioning Client UE via NEF 
Precondition: UE subscription data in the UDR has been updated by the NEF with the Onboarding Enrolment Information when the UE subscription was updated with SL Positioning Client UE authorized information.
1.	The Client UE register and obtains the Onboarding Enrolment Information i.e.g. IP address and onboarding credentials (Root CA certificate and OAuth 2.0 access token) as specified in TS 33.122 clause 6.1 and provides this to higher layer/application layer. The UE can either receives the Onboarding Enrolment Information during the registration procedure as part of the policy/parameter provisioning for all authorized Ranging/SL Positioning services or during UE triggered Policy Provisioning procedure to the PCF as described in clause 6.2.2.
Editor's note:	New and updates to affected clauses in this specification and TS 23.502 [3] is needed to complete step 1. This shall reflect i.e. the content of and how the PCF obtains the Onboarding Enrolment Information and how this is provisioned to the UE. It shall follow the principle that during the registration if the UE is authorized the AMF would select a PCF and the UE will get provisioned by the PCF with the Onboarding Enrolment Information.
2.	The Application in Client UE performs the Onboarding procedure with the NEF as specified in TS 33.122 [11] clause 6.1 taking the role as API Invoker.
3.	The Application in Client UE invokes an Nnef_EventExposure_Subscribe service operation towards the NEF and includes the identification of the Target UE and Reference UE (e.g. SUPI or GPSI) and details of the Ranging/Sidelink location request such as whether a current or last know immediate location or a deferred location is requested, the location accuracy and response time, maximum age of location, LDR request information and other information applicable to the type of request.
4.	The NEF invokes an Ngmlc_Location_ProvideLocation Request service operation towards the GMLC. The service operation may include all of the information received in step 3.
5.	The GMLC triggers the SL-MT-LR procedure as specified in TS 23.273 [8] clause 6.x.y and obtains the Ranging/Sidelink positioning result with the following adaptations:
-	UE1 is the Target UE, and UE2/…/UEn is the Reference UE or Located UE.
-	It is indicated in step 1 that relative location or Ranging information is required.
6.	The GMLC invokes the Ngmlc_Location_ProvideLocation Response service operation towards the NEF to return the Ranging/Sidelink positioning result.
7.	The NEF returns the Ranging/Sidelink positioning result to the Application in the Client UE.

* * * * End of changes* * * *
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6.20  Functional model description for the CAPIF

Figure 6.2.0-1 shows the reference poiat based functional model for the CAPIF.
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Figure 6.2.0-1: Functional model for the CAPIF
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B.2.2.2 NEF implements the CAPIF architecture

Figure B222-1 ilustrates the deployment model where the NEF implements the CAPIF architecture.
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Figure B.2.2.2-1: NEF implements the CAPIF architecture

‘The NEF can implement the functionalities of the CAPIF core function, the API exposing function, the API publishing
fonction and the API management function.

According to the CAPIF architecture, CAPIF-2 and CAPIF-2e consist of framework aspects and service specific
‘aspects. The service specific aspects are out of scope of CAPIF. Nnef can implement the service specific aspects of
CAPIF-2 and CAPIF-2e, and can provide the service APl exposed by the NEF (AEF) to the AF (API imvoker).

‘The NEF can additionally provide CAPIF-1 and CAPIF-le (CAPIF APIs)to the AF (AP invokers).
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