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Abstract of the contribution: This contribution proposes a general reference architecture for Study on Ranging based services and sidelink positioning. 
1.
Discussion
It is beneficial to agree on a general reference architecture as the basic architecture assumption for further solution development.
It is proposed to use the texts of 6.14.1 and 6.14.2 for the purpose with the following changes: 

- the remark on LMF functionality to support Ranging/Sidelink positioning is removed, as those can be developed under each solution
- an EN is added for SR5, because it may be impacted by solutions developed in RAN WGs, so alignment with RAN WGs is required. The detail functionalities are removed, as they may be different based on each solution.
It is also proposed to keep the texts of 6.14.1 and 6.14.2 in solution#14 for the consideration of completeness of Solution#14.
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86:
* * * * First change * * * *

4.X
General reference architecture
4.X.1
General

Figure 4.X.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.  For simplicity, this figure only shows target UE and reference UE (i.e. UE-A, UE-B, UE-C and UE-D), and there could also be Assistant UE, Located UE and Location Server UE in the architecture as per the solution.
NOTE 1: Other 5GC entities not marked with the SL positioning/Ranging label may still need to be involved in SL positioning/Ranging.
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Figure 4.X.1-1 Reference architecture for Sidelink Positioning and Ranging-based services for non-roaming and same PLMN operation 

Figure 4.X.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. For simplicity, this figure only shows target UE and reference UE (i.e. UE-A, UE-B, UE-C and UE-D), and there could also be Assistant UE, Located UE and Location Server UE in the architecture as per the solution. 
NOTE 2: Other 5GC entities not marked with the SL positioning/Ranging label may still need to be involved in SL positioning/Ranging
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Figure 4.X.1-2 Reference architecture for Sidelink Positioning and Ranging-based services for inter-PLMN operations
Figure 4.X.1-3 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. 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.  For simplicity, this figure only shows target UE and reference UE (i.e. UE-A, UE-B, UE-C and UE-D), and there could also be Assistant UE, Located UE and Location Server UE in the architecture as per the solution.
NOTE: Other 5GC entities not marked with the SL positioning/Ranging label may still need to be involved in SL positioning/Ranging
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Figure 4.X.1-3 Reference architecture for Sidelink Positioning and Ranging-based services for inter-PLMN operation with roaming
Editor's Note: Whether the architecture(s) for (S)NPN deployments will be considered is FFS.
4.X.2
Functional descriptions

Sidelink Positioning and Ranging-based services are supported based on the architectures in clause 4.X.1, with the following reference points:

- 
SR1:
The reference point between the UE Sidelink (SL) Positioning and Ranging function 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 signaling. 

-
SR5:
The reference point between the Sidelink (SL) Positioning and Ranging function in UEs. It is carried over the PC5 reference point. 

Editor's Note: Whether SR5 will be over PC5-RRC, PC5-D, PC5-U and/or PC5-S will be aligned with RAN WGs.
-
PC5:
The reference point between the UEs. It also supports the Sidelink Positioning and Ranging operation defined by RAN WGs. 
NOTE X: Whether it includes the LTE based PC5 and/or NR based PC5 will be addressed by solutions.
Editor's Note: Reference to RAN WG specifications, e.g. TS 38.300, to be added when it is available.   
-
N1:
In addition to the relevant function defined in TS 23.501 [14], in case 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. In case the LMF supports Sidelink Positioning and Ranging-base services, it may be also used to carry the signaling 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], in case the LMF support 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 SL Positioning and Ranging 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.
* * * * End of change * * * *
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