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Abstract of the contribution: This contribution proposes Evaluation and Conclusion for KI#4. 
1.
Discussion
Based on table Table 6.0-1, KI#4 is resolved by Solution #3, 4, 5, 14, 19, 26, 27, 28 and 32.
However, the evaluation and conclusion for KI#4 is still missing.
This paper proposes Evaluation and Conclusion for KI#4.
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86 (all texts are new):
* * * * First change * * * *

7.4  Key Issue #4: Control of Operations for Ranging/Sidelink positioning
For Key Issue #4: "Control of Operations for Ranging/Sidelink positioning", based on Table 6.0-1, the solutions can be summarized and evaluated as the following:
· Solution #3 proposes 2 layers, which are “Ranging Layer” and “AS layer”. “Ranging Layer” performs the ranging parameter coordination between the UEs and provides the ranging configuration to the “AS layer”. “AS layer” transmits or receives Ranging signalling and performs measurements according to the ranging configuration. The ranging configuration includes the Ranging role (Reference UE or Target UE), one time or periodic ranging, ranging for distance or direction measurement or both. It addresses the case of direct Ranging/Sidelink positioning between 2 UEs, assuming that either Reference UE or Target UE performs as SL positioning server UE. 
· Solution #4 proposes Ranging/SL Positioning layer on top of V2X/ProSe layer for Ranging/SL Positioning control, i.e. to exchange the coordination & configuration information (i.e. Ranging capability, Ranging assistant data and measurement results) and the Ranging/Sidelink positioning signal measurement results using RSPP. RSPP is over PC5-S. It addresses the case of direct Ranging/Sidelink positioning between 2 UEs, assuming that either Reference UE or Target UE performs as SL positioning server UE.
· Solution #5 assumes there’s an Application layer on top of a Ranging layer. The application layer provides Ranging/Sidelink Positioning parameters to Ranging layer. The Ranging layer triggers the service, and provides the result to the Application layer, assuming Sidelink Positioning procedure defined by RAN.
· Solution #14 introduces SR5 interface to control the Sidelink Positioning and Ranging operation over the PC5 reference point between the UEs. Device and Service Discovery Function (DSDF), Group Support Service Function (GSSF), Sidelink Positioning and Ranging Function (SPRF) are introduced on top of ProSe/V2X Layer. 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. LMF may be involved when all the UEs are in coverage. For out of coverage and partial coverage cases, no involvement of LMF. Whether measurement results or Sidelink Positioning or Ranging results are exchanged over the SR5 depends on the negotiation during the control signalling. 
· Solution #19 introduces information exchanged between Application layer and Device and Service Discovery Function (DSDF)/ Group Support Service Function (GSSF)/ Sidelink Positioning and Ranging Function (SPRF). PC5-U is used for SR5 with non-IP PDCP SDU type in the case of V2X UEs and non-IP PDCP SDU type/ "unstructured" PDCP SDU type in the case of 5G ProSe UEs. It supports multiple UEs to participate in the operation. SPRF signaling is introduced for the control signaling between the UEs to determine the corresponding Sidelink Positioning and Ranging operation (e.g. the channel to use for the Sidelink Positioning or Ranging reference signal, the sequence and time slot for each of the UE to perform the signal transmission and measurements), to exchange the measurement results and to provide the computing service by the SL Positioning Server UE. 

· Solution #26 introduces SL Positioning Server UE. RSPP shall be able to operate between a Target UE and a SL Positioning UE, between a Reference UE and a SL Positioning UE and between a Target UE and a Reference UE. RSPP is considered to be over PC5-S. RSPP shall be able to operate over the Control-Plane between a Target UE and a LMF. RSPP should be defined as a "standalone" extension of LPP i.e. RSPP can be supported (esp. in a SL Positioning Server UE) without having to support the entire LPP, while LMF already supporting LPP can be upgraded with the RSPP extension. 

· Solution #27 defines AMF selects a Ranging/SL positioning capable LMF when LMF needs to be involved based on service request and LMF capabilities.
· Solution #28 introduces Ranging/Sidelink positioning result calculation modes (UE based, LMF based, Hybrid), and the mode is determined based on LMF Ranging/Sidelink positioning capability, UE Ranging/Sidelink positioning capability, UE preference and Operator policy. Information of LMF Ranging/Sidelink positioning capability, UE Ranging/Sidelink positioning capability and UE preference are exchanged between UE and LMF and between UEs.

· Solution#32 defines how to position a Target UE by multiple Reference UEs, in which control signaling is exchanged between the Target UE and the LMF for providing the list of selected Reference UEs/Located UEs and between the Reference UEs and the LMF for providing the measurement data for calculation. When the target UE is out of coverage, the control signaling exchange is through the Reference UE who are in coverage. When none of the Target UE and the Reference UEs are in coverage, a SL Positioning Server UE has to be discovered for the result calculation.
The commonalities and differences are summarized as the following:

· A new layer is introduced between application layer and lower layers to handle service request received from application layer and to control the Sidelink Positioning and Ranging operation. (Solution #3, #4, #5, #14 and #19)

· A new protocol is introduced for SR5 over the PC5 reference point between the UEs, and this new protocol can be over PC5-S (Solution #4 and #26) or PC5-U (Solution #14 and #19)
· A LMF may be involved when the Target UE and the Reference UE are both in the network coverage (Solution #14, #19, #26, #28 and #32). In that case a suitable LMF needs to be selected by the AMF based on the LMF capabilities and the service requests (Solution #27). The protocol used between UE and LMF can be an extension of LPP.
· A SL Positioning Server UE can be discovered and selected for result calculation for the case of partial coverage and out of coverage (Solution #14, #19, #26 and #32)
· Multiple UEs may be involved in a single Ranging/Sidelink Positioning session. (Solution #14, #19 and #32)
· Whether measurement results or Sidelink Positioning/Ranging results are exchanged over the SR5 depends on the negotiation during the control signalling (Solution #14 and #28)
* * * * Next change * * * *

8.4 Key Issue #4: Control of Operations for Ranging/Sidelink positioning
For Key Issue #4 "Control of Operations for Ranging/Sidelink positioning", the followings are taken as conclusions:
· A Ranging/SL Positioning layer is introduced on the Target UE/Reference UE/SL Positioning Server UE between Application layer and lower layers (i.e. V2X/ProSe layer and AS layer) to handle service request received from application layer and to control the Sidelink Positioning and Ranging operation:

·  Functionalities supported by the Ranging/SL Positioning layer include discovery the UE(s) in proximity that can participate in Sidelink Positioning and Ranging service sessions and control signalling between UEs or among a group of UEs or between UE and LMF to manage and coordinate the Sidelink Positioning and Ranging operations.

Editor’s Note: Whether group management is supported by the Ranging/SL Positioning layer or the Application layer is FFS.
·  Information exchanged between Application layer and Ranging/SL Positioning layer are defined in clause 6.19.2.1.
· Information exchanged between Ranging/SL Positioning layer and lower layer includes the Layer 2 IDs of the Reference UE, Target UE, SL Positioning Server UE, Assistant UE and the Located UE, one time or periodic ranging, ranging for distance or direction measurement or both.
Editor’s Note: The above information may be updated.

Editor’s Note: Whether the Ranging/SL Positioning layer is over V2X/ProSe layer or AS layer is up to RAN WG to decide.
· Ranging/Sidelink Positioning Protocol (RSPP) is introduced for SR5 over the PC5 reference point between the UEs (i.e. Target UE, Reference UE, Assistant UE, Located UE and SL Positioning Server UE), which includes the following procedures:

· exchange the Ranging/Sidelink Positioning capability
· exchange the Ranging/Sidelink Positioning assistant data
NOTE 1: what assistant data are required to be exchanged will be coordinated with RAN WGs.
· exchange Ranging/Sidelink positioning signal measurement data/result
· deliver Ranging/Sidelink positioning service request/response 
Editor’s Note: The above information may be updated.
· V2X Communication procedures as defined in TS 23.287[3] and 5G ProSe Direct Communication procedures as defined in TS 23.304[4] are used for the RSPP communication between UEs over PC5.
Editor’s Note: Whether RSPP is over PC5-S or PC5-U is up to RAN WG to decide.
· A LMF may be involved when the Target UE and the Reference UE are both in the network coverage. In that case, a suitable LMF needs to be selected by the AMF based on the LMF Ranging/SL Positioning capabilities defined in clause 6.27.2 and the service requests. The protocol used between UE and LMF can be an extension of LPP, including the following procedures:
· exchange the Ranging/Sidelink Positioning capability
· exchange the Ranging/Sidelink Positioning assistant data
NOTE 2: what assistant data are required to be exchanged will be coordinated with RAN WGs.
· exchange Ranging/Sidelink positioning signal measurement data/result
· deliver Ranging/Sidelink positioning service request/response 
Editor’s Note: The above information may be updated.
· A SL Positioning Server UE can be discovered and selected for result calculation for the case of partial coverage and out of coverage
· Multiple UEs may be involved in a single Ranging/Sidelink Positioning session.
· Whether measurement results or Ranging/Sidelink Positioning or results are exchanged over the SR5 depends on the negotiation during the control signalling
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