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Introduction
In RAN1#109-e, followings were agreed [1].
	[bookmark: _Hlk83924038]Agreement
Following two operation scenarios are considered for studies on SL positioning:
· Scenario 1: PC5-only-based positioning
· Scenario 2: Combination of Uu- and PC5-based positioning solutions
Agreement
For evaluations for SL positioning:
· For V2X and public safety use-cases, at least in-coverage and out-of-coverage scenarios are considered.
· For IIoT and commercial use-cases, at least in-coverage scenarios are considered. 
Agreement
For the purpose of evaluations, in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Note: This prioritization is not intended to down-scope support of SL positioning for partial coverage scenarios.
Agreement
For evaluations for SL positioning:
· Operation in FR1 with channel bandwidths of up to 100 MHz are considered.
· Optional: Operation in FR2 with channel bandwidths of up to 400 MHz are considered.
Agreement
Positioning accuracy requirements for SL positioning are expressed as accuracy requirements of particular percentiles of UEs for one or more of the following metrics:
· Ranging accuracy, expressed as the difference (error) between the calculated distance/direction and the actual distance/direction in relation to another node
· Relative positioning accuracy, expressed as the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position relative to another node
· Absolute positioning accuracy. expressed the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position 
· Note: the exact applicability of particular requirements may vary across use-cases
Agreement
For evaluations of relative positioning, the horizontal plane is assumed parallel to the ground.
Working assumption
For evaluation of V2X use-cases for SL positioning, the following accuracy requirements are considered:
· Set A (similar to “Set 2” defined in TR 38.845)
· Horizontal accuracy of 1.5 m (absolute and relative); Vertical accuracy of 3 m (absolute and relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and relative); Vertical accuracy of 2 m (absolute and relative) for 90% of UEs
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether each of the two requirements are satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios
Agreement
For evaluation of public safety use-cases for SL positioning solutions, the following accuracy requirements are considered:
· 1 m (absolute or relative) horizontal accuracy and 2 m (absolute or relative between 2 UEs) or 0.3 m (relative positioning change for one UE) vertical accuracy for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the requirement is satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy if the requirement may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios
Agreement
For evaluation of commercial use-cases for SL positioning solutions, the following accuracy requirements are considered:
· 1 m (absolute or relative) horizontal accuracy and 2 m (absolute or relative) vertical accuracy for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the requirement is satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy if the requirement may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios
Working assumption
For evaluation of IIoT use-cases for SL positioning solutions, the following accuracy requirements are considered:
· For horizontal accuracy, 
· Set A: 1 m (absolute or relative) for 90% of UEs
· Set B: 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, 
· Set A: 1 m (absolute or relative) for 90% of UEs
· Set B: 0.2 m (absolute or relative) for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether each of the two requirements are satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios
Agreement
For evaluations in Rel-18, ranging requirements for SL positioning are defined as:
· For a given use-case, the value of the distance requirement for ranging distance accuracy is same as the value identified for horizontal positioning accuracy for relative positioning. 
· The requirement on ranging direction accuracy is Y degrees for 90% of UEs.
· FFS: Exact definition of ranging direction accuracy, including value(s) of Y and reference direction
Agreement
For Rel-18 studies on SL positioning, focus on positioning accuracy
· Note: End-to-end positioning latency is expected to satisfy a latency budget of X second(s).
· FFS: value of X



In this contribution, we share the view on SL positioning scenarios and requirements.
[bookmark: OLE_LINK1]Discussions
[bookmark: _Hlk105578753][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK37][bookmark: OLE_LINK38]Scenario for multiple anchor UEs
[bookmark: _Hlk109849376]In Rel-16/17 positioning, basically use of multiple TRPs has been assumed to determine the coordinate point of a UE. Similar to the legacy positioning, when the absolute position is required, SL positioning with multiple anchor UEs may need to be studied. 
For the case where the anchor UEs are in-coverage, the similar mechanism as Rel-16/17 may be applicable, that is to say the LMF may be able to control the target UE as well as the anchor UEs.
On the other hand, for out-of-coverage case, the preliminary coordination between the UEs is not as easy as the coordination between the TRPs in the legacy positioning. Therefore, it is important to discuss what kind of information the UE calculating the target UE’s location is assumed to have in out-of-coverage scenarios.
Observation 1
· It is important to discuss what kind of information the UE calculating the target UE’s location is assumed to have in out-of-coverage scenarios.

Use case of pre-configured SL-PRS transmission
One of the typical use cases of SL-PRS for V2X is that the vehicle keeps measurements of the SL-PRSs which are transmitted by RSUs, as shown in Figure 1. In order to provide positioning service with high accuracy, RSUs may need to be located with a short interval. This kind of deployment of RSUs leads to frequent change of the closest RSU, especially for a vehicle driving on highway. If the vehicle has to have a connection with the RSU when performing the measurement of the corresponding SL-PRS, frequent connection change occurs. A possible way to resolve this issue is SL-PRS transmission and SL-PRS measurement without PC5 RRC connection.
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Figure 1: typical use case of SL-PRS for V2X
Observation 2
· SL positioning with RSUs on highway may require frequent connection change

SL-PRS use cases in in-coverage and out-of-coverage scenarios
For in-coverage case, the configuration of SL-PRS can be provided by the network via Uu interface, while that is not possible for out-of-coverage case. From the SL-PRS transmission procedure perspective, at lease different procedures may be necessary for in-coverage and out-of-coverage. In addition, the procedure also depends on which node initiates the SL-PRS. Considering these aspects, we would like to raise the following five cases, which are also shown in Figures 2 to 6, respectively.
· Case 1) Pre-configured SL-PRS transmission in in-coverage scenario.
· Case 2) RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 3) PC5-RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 4) Pre-configured SL-PRS transmission in out-of-coverage scenario.
· Case 5) PC5-RRC-configured SL-PRS transmission in out-of-coverage scenario.
Figure 2 shows the Case 1 where the gNB broadcasts the system information indicating that SL-PRS transmission is allowed, and a UE that has read the system information performs SL-PRS transmission which is pre-configured or instructed by the upper layer (e.g., application layer). The UE that performs measurement of the SL-PRS may or may not have PC5 RRC connection with the SL-PRS sending UE. Those UEs may or may not have RRC connection with the gNB.
Figure 3 shows the Case 2 where the gNB sends a connected UE the dedicated configuration which configures SL-PRS transmission, and the UE performs SL-PRS transmission according to the dedicated configuration. The UE that performs measurement of the SL-PRS may or may not have PC5 RRC connection with the SL-PRS sending UE.
Figure 4 shows the Case 3 where a UE requests another UE to transmit SL-PRS. The SL-PRS configuration needs to be shared between the UEs. Therefore, the two UEs have PC5 RRC connection. Those UEs may or may not have RRC connection with the gNB.
Figure 5 shows the Case 4 where a UE performs SL-PRS transmission which is pre-configured or instructed by the upper layer, and another UE may measure it. The UE that performs measurement of the SL-PRS may or may not have PC5 RRC connection with the SL-PRS sending UE. As this case is out-of-coverage, those UEs do not have RRC connection with the gNB.
Figure 6 shows the Case 5 where a UE requests another UE to transmit SL-PRS. The SL-PRS configuration needs to be shared between the UEs. Therefore, the two UEs have PC5 RRC connection. On the other hand, as this case is out-of-coverage, those UEs do not have RRC connection with the gNB.
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Figure 2: Case 1) Pre-configured SL-PRS transmission in in-coverage scenario.
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Figure 3: Case 2) RRC-configured SL-PRS transmission in in-coverage scenario.
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Figure 4: Case 3) PC5-RRC-configured SL-PRS transmission in in-coverage scenario.
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Figure 5: Case 4) Pre-configured SL-PRS transmission in out-of-coverage scenario.
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Figure 6: Case 5) PC5-RRC-configured SL-PRS transmission in out-of-coverage scenario.

In Cases 1 and 4, the UE that performs measurement of the SL-PRS may not have PC5 RRC connection with the SL-PRS sending UE. As discussed in the previous section, SL-PRS transmission and SL-PRS measurement without PC5 RRC connection would bring some benefit in terms of the mobility. In contrast, Cases 2, 3 and 5 would provide more flexibility on the SL-PRS configuration. Therefore, all the above cases should be considered in this study.
Proposal 1
· All the following cases are considered in the study:
· Case 1) Pre-configured SL-PRS transmission in in-coverage scenario.
· Case 2) RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 3) PC5-RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 4) Pre-configured SL-PRS transmission in out-of-coverage scenario.
· Case 5) PC5-RRC-configured SL-PRS transmission in out-of-coverage scenario.

Conclusion
In this contribution, we have the following proposals:
Observation 1
· It is important to discuss what kind of information the UE calculating the target UE’s location is assumed to have in out-of-coverage scenarios.
Observation 2
· SL positioning with RSUs on highway may require frequent connection change
Proposal 1
· All the following cases are considered in the study:
· Case 1) Pre-configured SL-PRS transmission in in-coverage scenario.
· Case 2) RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 3) PC5-RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 4) Pre-configured SL-PRS transmission in out-of-coverage scenario.
· Case 5) PC5-RRC-configured SL-PRS transmission in out-of-coverage scenario.
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