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In RAN#109-e, the following agreements were made for SL positioning scenarios and requirements [1]:
	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 discuss the remaining issues for scenarios and requirements for sidelink positioning.
Remaining issues for scenarios and requirements

Latency requirements
In the last RAN1 #109-e meeting, the following agreement is made for the latency requirements of sidelink positioning:
	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 R17, 3GPP has conducted the latency analysis for different positioning methods in Uu positioning [2]. Analysis has shown that the end-to-end latency of Uu positioning can take the ranges in ms of [222.5ms- 353ms] for DL-TDOA, [149ms-322ms] for UL-TDOA, and [288.5ms – 486ms] for multi-RTT [2]. In the higher-layer latency analysis presented in [2], nearly 50% of latency is occupied by signaling between UE and gNB and physical layer measurement.
It is expected that sidelink positioning may follows similar procedures as shown in Figure 1 and Figure 2 for in coverage (InC) and out of coverage (OoC) scenarios, respectively. As shown in Figure 1 for OoC scenario, the target and anchor UEs can establish a unicast session. The two UEs then can exchange the SL-PRS configuration and measurement reporting. One UE (e.g., anchor UE) may then perform SL-PRS transmission for the target UE to perform SL-PRS measurement and calculate its position (e.g., relative position). Thus, latency can be expected from exchanges of signals between UEs and measurements of SL-PRS.
For IC scenarios shown in Figure 2, the target and/or anchor UEs can initially receive the SL-PRS configurations from network (e.g., gNB or LMF). Then the anchor UE can be triggered transmission (e.g., by gNB or LMF) of SL-PRS for the target UE to perform SL-PRS measurement and reporting.



[bookmark: _Ref111044045]Figure 1: An example of signaling between anchor UE and target UE for SL positioning in OOC scenarios




[bookmark: _Ref111044048]Figure 2: An example of signaling between LMF, gNB, anchor UE and target UE for SL positioning in IC scenarios 
In Uu positioning, the maximum latency is 486ms for the multi-RTT positioning method. It can be seen that the sidelink positioning follows similar steps as Uu positioning. Therefore, in our view, it is reasonable to expect that the latency of sidelink positioning is within 1s, which is more two folds the maximum latency in Uu positioning. 
In addition, in TS 22.261 [2], SA1 has defined seven positioning service levels (e.g., from level 1 to level 7) in Table 7.3.2.2-1 for different scenarios, where each positioning service level has a corresponding positioning target performance requirement. Out of seven positioning service levels, five service levels (i.e., service levels 1, 2, 3, 5, and 7) have the end-to-end latency of 1s. 
The remaining service levels 4 and 6 have the end-to-end latency requirement of 15 and 10ms, respectively. In our view, it is reasonable to achieve the target latency requirement of 1s for 5 service levels. The stringent latency requirements of 15 and 10ms for service levels 4 and 6, respectively, can be considered in the future.
Proposal 1: End-to-end positioning latency is expected to satisfy a latency budget of X = 1 second.
Requirements for directional accuracy 
In the last RAN1 #109-e meeting, the following agreements are made for ranging requirement for SL positioning:
	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



To measure the direction of the UE to another node, we need to define a reference direction. In our perspective, there are two potential reference directions for measuring direction of the UE, which are absolute and relative reference direction. The absolute reference direction can be the north direction and the direction of the UE to the other node can be measured as the angle between the north direction and the direction of the two nodes (e.g., the target UE and the other node). The relative reference direction can be a front direction of the UE. The direction between two nodes can be measured as the angle between the front direction of the UE and the direction of the two nodes. The relative reference angle can be beneficial in some scenarios such as V2X, in which the UE may need to determine the other node is in the same lane or different lane. 
Proposal 2: Study whether the reference direction should be the absolute direction (e.g., angle to the north direction) and/or relative direction (e.g., angle to the front direction of the vehicle).
In TS 22.261 Table 7.3.2.2-1 [3], SA1 has described the sidelink positioning requirements for service level 7 with the horizontal positioning accuracy of 0.2m. This service level is used to determine the relative positioning between two UEs within 10m range. The relative distance accuracy of 0.2m between two UEs within the distance of 10m range can be translated to the approximate direction accuracy of  . Moreover, in TS 22.261 Table 7.9-1 [3], SA1 has described the direction accuracy requirements for several ranging scenarios. Specifically, the direction accuracy requirement can vary from as low as 2 degree for smart TV remoter scenarios to 12.5 degree for long range approximate location scenario. Similar to accuracy requirements in V2X and IIoT scenarios, we can consider two direction accuracy requirement values for evaluation, in which one value may have very stringent requirement and another value may have a relaxed requirement. In our view, Y = 1 degree and 5 degree are the two suitable values.
Proposal 3: The two requirement values on ranging direction accuracy are Y = 5 (set A) and 1 (set B) degrees for 90% of UEs.
Accuracy requirements
In RAN1 #109-e meeting, the following working assumption are made for the accuracy requirements of IIoT and V2X 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

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



In both IIoT and V2X use cases, RAN1 had intensive discussions in the last meeting. Different aspects are considered including the support of different services, a newly studied sidelink positioning, and the limited bandwidth in sidelink. RAN1 has come up with two sets of accuracy requirements (i.e., Set A and Set B), in which Set A is more relaxed compared to set B. Since both relaxed (e.g., Set A) and stringent (e.g., Set B) sidelink positioning requirements are considered, we don’t see the motivation to come up with a different value for each set or different set of accuracy requirements. Therefore, we propose to confirm both working assumptions.
Proposal 4: Confirm the working assumptions regarding the accuracy requirement for IIoT and V2X use cases for sidelink positioning.
Conclusion.
In this contribution, the following conclusion are made for sidelink positioning scenarios and requirements:
Proposal 1: End-to-end positioning latency is expected to satisfy a latency budget of X = 1 second.
Proposal 2: Study whether the reference direction should be the absolute direction (e.g., angle to the north direction) and/or relative direction (e.g., angle to the front direction of the vehicle).
Proposal 3: The two requirement values on ranging direction accuracy are Y = 5 (set A) and 1 (set B) degrees for 90% of UEs.
Proposal 4: Confirm the working assumptions regarding the accuracy requirement for IIoT and V2X use cases for sidelink positioning.
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