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Abstract: This contribution is to perform the evaluation on solutions of KI#5 Network assisted Sidelink Positioning for In Network Coverage and Partial Network Coverage in TR23.700-86.
1.
Introduction
This paper is trying to provide Evaluation and conclusion on KI#5 (Network assisted Sidelink Positioning for In Network Coverage and Partial Network Coverage) based on currently captured solutions (Sol#6~8, Sol#14, Sol#20~21, Sol#26~28, Sol#31 and 32).
2.
Analysis and discussion
Following are some brief summaries and evaluation for each solution about KI#5:

-
Sol#6 provides 2 potential ways to realize the Network assisted Ranging and Sidelink Positioning for Target UE positioning, which Target UE being in coverage and out of coverage are both supported. This solution focuses on Target UE initiated Network assisted Ranging and Sidelink Positioning and takes the current MO-LR procedure in TS23.273 [X] as baseline. Enhancements are that the MO-LR procedure initiated by Target UE will trigger the Located UE positioning based on the Target UE about Located info reports. Target UE Location is determined by LMF in this solution based on combination between position of Located UE and SL Ranging result/measurements between Target UE and Located UE that reported by Target UE. In particular, when Target UE is out of coverage and not able initiate the MO-LR procedure, it will trigger the Located UE performing MO-LR procedure to obtain the Located UE position. In addition, this solution provides the Located UE discovery and selection.
-
Sol#7 focuses on MT-LR procedure for Network based UE Sidelink Positioning. LMF notifies the Target UE performing Located UE discovery and Ranging. Based on the Located UE info and SL Ranging measurement reported by Target UE, the LMF performs the Located UE positioning and calculate the Target UE location based on Location UE location and the SL Ranging measurement. 

-
Sol#8 basically has similar principles to Sol#7 for obtaining the Target UE location. In addition, GMLC is enhanced for APP ID and UE ID mapping. LMF control the Located UE discovery and SL Ranging performing.
-
Sol#12 leverages the LCS architecture. In this solution the LMF is enhanced to interact with ProSe application server (or PCF) to configure the Located UE/Reference UE as the relay to report the Target UE location and configures the Target UE with remote UE with special RSCs. For the Target UE location determination, it is same as previous solutions that LMF combines the location information of Located UE with the ranging/sidelink positioning information related to the target UEs to derive absolute location information for the target UEs.
-
Sol#14 and#19 propose a general reference architecture for Sidelink positioning and ranging-based services. In this solution, the functionalities of new reference points (e.g., SR1, SR5) and existing reference points enhancement for ranging are defined. For ranging operations, it proposes to use PC5-U to carry the SR5 signalling such as the Ranging control signalling and discovery message. The Ranging services, including Device and Service Discovery Function (DSDF), Group Support Service Function (GSSF) and Sidelink Positioning and Ranging Function (SPRF), are considered as 3 kinds of V2X/ProSe services from the V2X/ProSe layer perspective and use existing PC5 communication to realize the SR5 interactions. Whether SR5 will be over PC5-U will be subject to RAN WGs conclusions.
-
Sol#20 also proposes to reuse the MT-LR and MO-LR procedure on Network based UE Sidelink Positioning for Target UE Location. The enhancements are also similar to Sol#6 and #7 that the MO-LR and MT-LR procedure will initiate the Located UE positioning, and Target UE position is obtained based on Located UE position and SL Ranging measurement data. In addition, for improve the Location accuracy, this solution introduces the schedule Time T which requires the SL ranging and Located UE positioning to be performed at same time. 
-
Sol#21 has similar principles on Target UE Location obtaining, which is based on Located UE position and SL Ranging measurement data as described in previous solution. Differences in this solution are that the Located UE discovery and selection is determined by AMF based on UE capability, cell ID/gNB ID/TAI of the target area, the last known cell ID of the target UE and the pre-configuration information.
-
Sol#26 proposes a functional split and positioning protocol to enable the support of Sidelink (SL) positioning (and Ranging). This solution proposes to introduce the location server UE to help the calculation of Ranging result. Considering that the Location server UE is involved to the ranging and SL positioning, security issues need to be considered and subject to SA3 groups conclusions.

-
Sol#27 more focuses on the LMF selection with taking the Ranging and SL positioning requirements into account.

-
Sol#28 proposes the LMF to be involved in Ranging/Sidelink positioning. In this solution, 3 modes on ranging result calculation are introduced including UE based, LMF based and Hybrid.  when to decide ranging result mode, capability interaction between UE and LMF is needed.
-
Sol#31 basically has similar procedure with Sol#21 and similar principles of obtaining Target UE position to previous solutions. 

-
Sol#32 proposes to involve multiple Reference UEs for Sidelink positioning to improve the positioning accuracy. All the involved UE share same ranging session and report their ranging measurements/results to the LMF. For the network instructed involvement, how the network determine the valuable reference UE to join in the ranging session is not clear. 

Based on above summarizes and evaluation, current common principles can be listed as follows:

· Model A and Model B discovery can be applied to Located UE discovery and selection.
· Target UE being in coverage and out of coverage are both supported for positioning.
· The Target UE position/location is determined by the combination of the location of Located UE and the result of Ranging and Sidelink Positioning between Target UE and Located UE, which can be calculated by Target UE itself, Located UE or network (e.g., LMF).
· For Target UE to determine the location, network provides Located UE position to Target UE.

· For network to determine the location, the Target UE provides the estimation/result of Ranging and Sidelink Positioning between Target UE and Located UE to network.

· For Located UE to determine the location, the Located UE obtain its own location and the estimation/result of Ranging and Sidelink Positioning between Target UE and Located UE
-
Current MT-LR procedure and MO-LR procedure as described in TS 23.273 are considered as baseline for Network assisted Ranging and Sidelink Positioning (See Sol#6, #7, #20, #21) with following additions:

-
LMF selection needs to support Network assisted Sidelink Positioning.

-
The UE positioning during MO-LR and MT-LR procedure (initiated for Target UE) is for Located UE based on the provided Located UE info from Target UE, 5GC NF or AF.
-
In particular, when target UE is out of coverage and not able to initiate the MO-LR procedure, then the Network assisted Ranging and Sidelink Positioning can be initiated by Located UE based on Target UE request (See Sol#6).

-
The Located UE initiates the MO-LR procedure and provides the estimation/result of Ranging and Sidelink Positioning between Target UE and Located UE to network.
3.
Proposal
It is proposed to capture the following changes into TS 23.700-86.
* * * * First change * * * *

7.5
Key Issue #5: Network assisted Ranging and Sidelink Positioning
This clause evaluates the solutions captured in Table 6.0-1 for KI#5 as following.

-
Sol#6 provides 2 potential ways to realize the Network assisted Ranging and Sidelink Positioning for Target UE positioning, which Target UE being in coverage and out of coverage are both supported. This solution focuses on Target UE initiated Network assisted Ranging and Sidelink Positioning and takes the current MO-LR procedure in TS23.273 [X] as baseline. Enhancements are that the MO-LR procedure initiated by Target UE will trigger the Located UE positioning based on the Target UE about Located info reports. Target UE Location is determined by LMF in this solution based on combination between position of Located UE and SL Ranging result/measurements between Target UE and Located UE that reported by Target UE. In particular, when Target UE is out of coverage and not able initiate the MO-LR procedure, it will trigger the Located UE performing MO-LR procedure to obtain the Located UE position. In addition, this solution provides the Located UE discovery and selection.

-
Sol#7 focuses on MT-LR procedure for Network based UE Sidelink Positioning. LMF notifies the Target UE performing Located UE discovery and Ranging. Based on the Located UE info and SL Ranging measurement reported by Target UE, the LMF performs the Located UE positioning and calculate the Target UE location based on Location UE location and the SL Ranging measurement. 

-
Sol#8 basically has similar principles to Sol#7 for obtaining the Target UE location. In addition, GMLC is enhanced for APP ID and UE ID mapping. LMF control the Located UE discovery and SL Ranging perroming.

-
Sol#14 and#19 propose a general reference architecture for Sidelink positioning and ranging-based services. In this solution, the functionalities of new reference points (e.g., SR1, SR5) and existing reference points enhancement for ranging are defined. For ranging operations, it proposes to use PC5-U to carry the SR5 signalling such as the Ranging control signalling and discovery message. The Ranging services, including Device and Service Discovery Function (DSDF), Group Support Service Function (GSSF) and Sidelink Positioning and Ranging Function (SPRF), are considered as 3 kinds of V2X/ProSe services from the V2X/ProSe layer perspective and use existing PC5 communication to realize the SR5 interactions. Whether SR5 will be over PC5-U will be subject to RAN WGs conclusions.
-
Sol#20 also proposes to reuse the MT-LR and MO-LR procedure on Network based UE Sidelink Positioning for Target UE Location. The enhancements are also similar to Sol#6 and #7 that the MO-LR and MT-LR procedure will initiate the Located UE positioning, and Target UE position is obtained based on Located UE position and SL Ranging measurement data. In addition, for improve the Location accuracy, this solution introduces the schedule Time T which requires the SL ranging and Located UE positioning to be performed at same time. 

-
Sol#21 has similar principles on Target UE Location obtaining, which is based on Located UE position and SL Ranging measurement data as described in previous solution. Differences in this solution are that the Located UE discovery and selection is determined by AMF based on UE capability, cell ID/gNB ID/TAI of the target area, the last known cell ID of the target UE and the pre-configuration information.
-
Sol#26 proposes a functional split and positioning protocol to enable the support of Sidelink (SL) positioning (and Ranging). This solution proposes to introduce the location server UE to help the calculation of Ranging result. Considering that the Location server UE is involved to the ranging and SL positioning, security issues need to be considered and subject to SA3 groups conclusions.

-
Sol#27 more focuses on the LMF selection with taking the Ranging and SL positioning requirements into account.

-
Sol#28 proposes the LMF to be involved in Ranging/Sidelink positioning. In this solution, 3 modes on ranging result calculation are introduced including UE based, LMF based and Hybrid.  when to decide ranging result mode, capability interaction between UE and LMF is needed.
-
Sol#31 basically has similar procedure with Sol#21 and similar principles of obtaining Target UE position to previous solutions. 

-
Sol#32 proposes to involve multiple Reference UEs for Sidelink positioning to improve the positioning accuracy. All the involved UE share same ranging session and report their ranging measurements/results to the LMF. For the network instructed involvement, how the network determine the valuable reference UE to join in the ranging session is not clear. 

* * * * Second change * * * *

8.5
Key Issue #5: Network assisted Ranging and Sidelink Positioning
For Key Issue #5 (Network assisted Ranging and Sidelink Positioning), the followings can be taken as conclusion:
· Model A and Model B discovery can be applied to Located UE discovery and selection.
· Target UE being in coverage and out of coverage are both supported for positioning.
· The Target UE position/location is determined by the combination of the location of Located UE and the result of Ranging and Sidelink Positioning between Target UE and Located UE, which can be calculated by Target UE itself, Located UE or network (e.g., LMF).
· For Target UE to determine the location, network provides Located UE position to Target UE.

· For network to determine the location, the Target UE provides the estimation/result of Ranging and Sidelink Positioning between Target UE and Located UE to network.

· For Located UE to determine the location, the Located UE obtain its own location and the estimation/result of Ranging and Sidelink Positioning between Target UE and Located UE
-
Current MT-LR procedure and MO-LR procedure as described in TS 23.273 are considered as baseline for Network assisted Ranging and Sidelink Positioning (See Sol#6, #7, #20, #21) with following additions:
-
LMF selection needs to support Network assisted Sidelink Positioning.

-
The UE positioning during MO-LR and MT-LR procedure (initiated for Target UE) is for Located UE based on the provided Located UE info from Target UE, 5GC NF or AF.
-
In particular, when target UE is out of coverage and not able to initiate the MO-LR procedure, then the Network assisted Ranging and Sidelink Positioning can be initiated by Located UE based on Target UE request (See Sol#6).

-
The Located UE initiates the MO-LR procedure and provides the estimation/result of Ranging and Sidelink Positioning between Target UE and Located UE to network.
* * * * End of change * * * *
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