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Abstract: This contribution updates Solution#14 to add 5G DDNMF services in the general reference architecture.
Discussion
When using SL positioning to improve the positioning of a target UE, network (e.g., LMF) may provide located UE information to the target UE, or provide target UE information to the located UE, as propose in Solution #21. Alternatively, the target UE may find a located UE by itself and provides the located UE information to the network (e.g. LMF), as proposed in Solution #7. 
LMF uses SUPI to identify UE. However, when UE does device discovery via PC5 reference point, SUPI is not used in the discovery message. The corresponding two UEs do not know the SUPI of each other. Instead, Application Layer or Service Layer User ID is used in the PC5 discovery message. Therefore, if LMF wants to inform the located UE ID to the target UE, it cannot provide SUPI. It needs to provide Application Layer User ID of the located UE, or provide Application Layer User ID of the target UE to the located UE as shown in solution#21. Then the problem is how can LMF get the Application Layer User ID of a UE?
In another scenario, when the target UE sends the located UE ID to LMF as shown in solution#7, the Application Layer User ID is sent to LMF. Then the problem is how can LMF find the SUPI of the located UE from its Application Layer User ID. 
TS 23.303 defines that the ProSe enabled UE can register its Application Layer ID in the ProSe Function. The ProSe Function can maintain the mapping between IMSI and Application Layer ID. In TS 23.304, 5G DDNMF inherits such functionality that it maintains the mapping between SUPI and Application Layer ID. 
Therefore, it is quite straightforward to leverage 5G DDNMF to provide UE ID resolving.
Proposals
The following text is proposed to be added to TR 23.700-86 v0.3.0
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Figure 6.14.1-1 shows a reference architecture for Sidelink Positioning and Ranging-based services for non-roaming operation. In this case, the UE A and UE B that are involved in Sidelink Positioning and Ranging-based services have subscription from the same PLMN. The reference architecture also supports the case that UE-A or UE-B or both are not registered to the network or not in coverage. UE C and UE D may be out of coverage, or with partial network coverage.
Editor's note:	Further impacts to the LCS NF are FFS.


Figure 6.14.1-1 Reference architecture for Sidelink Positioning and Ranging-based services for non-roaming and same PLMN operation
Figure 6.14.1-2 shows a reference architecture for Sidelink Positioning and Ranging-based services for Inter-PLMN non-roaming operation. In this case, the UE A and UE B have subscriptions from different PLMNs, i.e. PLMN-A and PLMN-B respectively. UE C and UE D may be out of coverage, or with partial network coverage.


Figure 6.14.1-2 Reference architecture for Sidelink Positioning and Ranging-based services for inter-PLMN operations
Figure 6.14.1-3 presented a reference architecture for Sidelink Positioning and Ranging-based services for Inter-PLMN non-roaming operation. In this case, the UE A and UE B have subscriptions from different PLMNs, i.e. PLMN-A and PLMN-B respectively. In addition, UE A is roaming and registered to PLMN-C. UE C and UE D may be out of coverage, or with partial network coverage.


Figure 6.14.1-3 Reference architecture for Sidelink Positioning and Ranging-based services for inter-PLMN operation with roaming
6.14.2	Functional descriptions
Sidelink Positioning and Ranging-based services are supported based on the architectures in clause 6.14.1, with the following reference points:
SR1:	The reference point between the UE Sidelink (SL) Positioning and Ranging application in the UE and the SL Positioning/Ranging Server. This reference point is out of scope of this specification. It may be used for the configuration and application layer signalling.
SR5:	The reference point between the Sidelink (SL) Positioning and Ranging application in UEs. It is carried over the PC5 reference point. The operation over this interface is used to control the Sidelink Positioning and Ranging operation over the PC5 reference point between the UEs.
Editor's note:	Whether SR5 also covers discovery operations for Sidelink Positioning and Ranging needs to be clarified.
PC5:	The reference point between the UEs, and it includes the LTE based PC5 and/or NR based PC5. It also supports the Sidelink Positioning and Ranging operation defined by RAN WGs.
Editor's note:	Reference to RAN WG specifications, e.g. TS 38.300 [8], to be added when it is available.
N1:	In addition to the relevant function defined in TS 23.501 [14], if the UE is in coverage, it may be also used to convey the SL Positioning and Ranging policy (SLPRP) (including service authorization) from AMF to the UE, and to convey the UE's capability from the UE to the AMF. if the LMF supports Sidelink Positioning and Ranging-base services, it may be also used to carry the signalling between UE and LMF, as defined in TS 23.273 [11].
N2:	In addition to the relevant functions defined in TS 23.501 [14] for N2, in the case of SL Positioning and Ranging-based service is supported by NG-RAN, it is also used to convey the SLPRP policy and parameters (including service authorization) from AMF to NG-RAN.
Uu:	The reference point between the UE and the NG-RAN.
Following service-based interfaces are used to support Sidelink Positioning and Ranging-based services:
Nlmf:	In addition to the relevant services defined in TS 23.273 [11], if the LMF supports SL Positioning and Ranging-based service, it may be used to provide service to other NFs related to it.
Nudm:	In addition to the relevant services defined in TS 23.501 [14] for Nudm, in the case of SL Positioning and Ranging-based service, services provided by UDM are used to get the related subscription information to AMF during Initial registration procedure or UE Configuration Update (UCU) procedure to inform AMF subscription information has changed.
Npcf:	In addition to the relevant services defined in TS 23.501 [14] for Npcf, in the case of SL Positioning and Ranging-based service, services provided by H-PCF are used to provide V2X Service related parameters to V-PCF for UE and NG-RAN in the roaming case.
Nudr:	In addition to the relevant services defined in TS 23.501 [14] for Nudr, in the case of SL Positioning and Ranging-based service, services provided by UDR are used to notify the PCF and the UDM of the update of the SL Positioning and Ranging-based service related information.
Namf:	In addition to the relevant services defined in TS 23.501 [14] for Namf, in the case of SL Positioning and Ranging-based service, services provided by AMF are consumed by PCF to provide the SL Positioning and Ranging-based service related parameters for the UE and the NG-RAN to AMF, and to enable the AMF create or update UE context related to SL Positioning and Ranging-based service.
N5g-ddnmf (new Service):	In addition to the services defined in TS 23.304 [4] for 5G DDNMF, a UE ID retrieval service is provided by 5G DDNMF, so that a service consumer NF (e.g., LMF) can get UE SUPI from the UE Application Layer User ID or vice versa.	
NOTE:	N5g-ddnmf services may be used when UE supports 5G ProSe Restricted discovery.
Editor’s note:	Other options for maintaining the mapping between UE SUPI and UE Application Layer User ID is FFS.
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UE A, UE B, UE C, and UE D may be pre-configured (in UICC or ME) or provisioned by PCF with the SL Positioning and Ranging-based service Policies (SLPRP). The UEs may also be configured by SL Positioning Ranging Server regarding the corresponding operation parameters and configurations via SR1.
UE A, UE B, UE C, and UE D carry out the discovery and control signalling for Sidelink Positioning and Ranging-based services over reference point SR5, which is carried over PC5 reference point for direct communications between the UEs. There may be more than two UEs involved in the Ranging-based service and Sidelink Positioning session, depending on the signalling control carried out over SR5.
When UE A or UE B are served by NG-RAN for Ranging-based services and Sidelink Positioning, the UE A and UE B may communicate with LMF, re-using enhanced procedures defined TS 23.273 [11]. The UE A (or UE B) and the LMF use a Sidelink Positioning Protocol to perform the operation. LMF can contact 5G DDNMF to get UE SUPI from the UE Application Layer User ID or vice versa.
UE C and UE D can operate out of coverage, or with partial network coverage. Sidelink Positioning and Ranging services can be performed without the network involvement.
UE A, UE B, UE C, and UE D carry out the necessary measurement for the Sidelink Positioning and Ranging-based service over the PC5 reference points. Detail operation of this step is defined by RAN WGs.
Depends on the SL Positioning and Ranging-based service operation negotiated during the control signalling, UE A, UE B, UE C, and UE D may exchange the measurement results or Sidelink Positioning or Ranging results over the SR5 reference point. When LMF is used, the measurement results may be sent to the LMF. LMF can contact 5G DDNMF to get UE SUPI from the UE Application Layer User ID or vice versa.
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Figure 6.14.4-1 illustrates an example UE protocol stack and the potential interactions of the function elements and other layers of the UE.


Figure 6.14.4-1: UE functions and architecture for sidleink positioning and ranging service
The function elements in figure 6.14.4-1 are defined as following:
-	Device and Service Discovery Function (DSDF): Discover and identify the UE(s) in proximity that can participate in Sidelink Positioning and Ranging service sessions, and it also provides to the upper layer about the service supported by each of the identified UE.
-	Group Support Service Function (GSSF): Perform group management requested by upper layer using the PC5 communication service provided by ProSe Layer or V2X layer. The messages generated by GSSF are sent as data traffic over the PC5 reference point and does not require additional enhancements to PC5 reference point.
-	Sidelink Positioning and Ranging Function (SPRF): Perform control signalling between UEs or among a group of UEs to manage and coordinate the Sidelink Positioning and Ranging operations. The messages generated by SPRF are sent as data traffic over the PC5 reference point and does not require additional enhancements to PC5 reference point.
In order to be supported over PC5, the three services, i.e. DSDF, GSSF, and SPRF, should obtain a V2X Service Type (e.g. PSID, ITS-AID, or AID) or a ProSe Application ID. It is possible for the three services to share the same identifier or separate identifiers.
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