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Introduction
In RAN1#110, followings were agreed [1].
	[bookmark: _Hlk83924038]Agreement
· For ranging between two devices, ranging direction accuracy is defined as accuracy of angle of arrival (AoA) at a receiving node.
· The following requirements on ranging direction accuracy are considered:
· Set A: Y = ±15° for 90% of the UEs
· Set B: Y = ±8° for 90% of the UEs
· Note 1: For evaluations of ranging direction accuracy, companies are expected to report: 
· whether each of the two requirements are satisfied, and 
· %-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
· Confirm the following working assumption on positioning accuracy requirements for V2X with the changes indicated below:
·  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 or relative); Vertical accuracy of 3 m (absolute and or relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and or relative); Vertical accuracy of 2 m (absolute and or relative) for 90% of UEs
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· whether each of the two requirements are satisfied, and 
· %-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
· Confirm the following working assumption on positioning accuracy requirements for IIoT:
· 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: 
· whether each of the two requirements are satisfied, and 
· %-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

Conclusion
Further prioritization amongst the identified use-cases for SL positioning is not pursued during this SI in RAN1.


In this contribution, we share the view on SL positioning scenarios.
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[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 the existing 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
· The existing UE-based positioning methods may not be applicable for out-of-coverage scenarios.
Proposal 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.
In the existing positioning, the LMF controls the necessary information of the multiple TRPs (e.g. TRP locations, PRS configurations). 
In the sidelink positioning for out-of-coverage, the LMF cannot be used to control the necessary information of multiple anchor UEs because the UE does not have connection to the LMF. 
Observation 2
· If sidelink positioning is used in out-of-coverage scenario, a method that does not rely on the LMF should be considered. 
There are two options which do not rely on the LMF for the out-of-coverage scenario, as the following:
· Option 1: A method that one of the multiple anchor UEs collects location information of the other anchor UEs and transmits the information to the target UE
· Option 2: A method that each of the multiple anchor UEs transmits its own information directly to the target UE
In the option 1, at least one of the multiple anchor UEs has to have PC5 connection with the other anchor UEs. This would be a restriction for the out-of-coverage scenario. On the other hand, in the option 2, the multiple anchor UEs don’t have to have connection with the other anchor UEs. Therefore, we prefer the option 2.
Proposal 2
· Each of the multiple anchor UEs transmits its own information directly to the target UE.
In existing positioning method, all anchor nodes are TRPs, which have stable locations. In the UE based sidelink positioning, if movable UE such as vehicle or mobile would be an anchor UE as shown in Figure 1, the anchor UE may move between the time the anchor UE reports its location information and the time the anchor UE transmits the SL-PRS. Therefore, the location reported by anchor UE and the actual anchor UE location where it transmits the SL-PRS may be different and it may cause an erroneous positioning result at least in absolute positioning. Given that a moving UE could be an anchor UE which transmits location information and SL-PRS, the absolute positioning should avoid the erroneous positioning result.
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Figure 1: The moving anchor UE location when reporting its location and transmitting SL-PRS in sidelink positioning
Observation 3
· If the anchor UE is moving, the anchor node location reported by assistance data and the actual anchor node location where anchor UE transmits the SL-PRS may be different.
Proposal 3
· The absolute positioning should be designed such that the erroneous positioning result is avoided even if a moving UE provides location information and transmits SL-PRS.

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 4
· 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 observations and proposals:
Observation 1
· The existing UE-based positioning methods may not be applicable for out-of-coverage scenarios.
Proposal 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.
[bookmark: _GoBack]Observation 2
· If sidelink positioning is used in out-of-coverage scenario, a method that does not rely on the LMF should be considered. 
Proposal 2
· Each of the multiple anchor UEs transmits its own information directly to the target UE.
Observation 3
· If the anchor UE is moving, the anchor node location reported by assistance data and the actual anchor node location where anchor UE transmits the SL-PRS may be different.
Proposal 3
· The absolute positioning should be designed such that the erroneous positioning result is avoided even if a moving UE provides location information and transmits SL-PRS.
Proposal 4
· 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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