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Introduction
During RAN#88-e, a new RAN SI [1] was approved with the following objective.
	This study item includes the following objectives for positioning use cases, requirements, and scenarios for the UE in in-coverage, partial coverage, and out-of-coverage as per the network coverage definition in the current specifications:
1. Identify the positioning use cases and requirements for V2X and public safety, based on the existing 3GPP work and input from industry fora.
2. Identify potential deployment and operation scenarios 
Note: Studying the feasibility of the identified requirements is not in the scope of this SI.
Note: The work in this SI shall take into account the outcomes and progresses of NR positioning study in both Rel-16 and Rel-17.
Note: Work plan
· RAN#91: TR skeleton, initial input on Objective 1
· RAN#92: Finalize Objective 1, initial input on Objective 2
· RAN#93: Finalize Objective 2, approve the TR (SI target completion)


In this paper, we try to wrap up the topic as scheduled in the SID. 
Remaining Issues on Deployment and Operation Scenario
[bookmark: _Toc29400][bookmark: _Toc525][bookmark: _Toc82]For coverage aspects, we have the following consideration towards the remaining issues: 
- A figure based on the proposal in [2] can be considered. 
- The motivation of discussing the need for transitions between coverage states is questionable, as the positioning procedure, similar to the general sidelink communication, is determined only by the actual state the UE is in.
- Given there is already accuracy based subgrouping of the use cases, we prefer not to have further discussion for subgrouping of use cases based on UE coverage state. 
[bookmark: _Toc81732453]Capture an illustrative figure for the coverage section based on the following.
[image: ]

For radio link aspect, in addition to the Uu/PC5 interface, the RAT-independent link including GNSS can also be leveraged to provide positioning information under certain scenarios. In addition to the already defined Uu based/PC5 based solution, at least the following use cases are relevant under Uu based solution with assistance of PC5 interface, PC5 based solution with assistance of Uu interface.
- PC5 interface forwards the Uu based positioning measurement results to derive further positioning information e.g. relative positioning information between adjacent UE
- Uu interface forwards the PC5 based positioning measurement results to derive more accurate positioning information e.g. the absolute position of UE within a cell
[bookmark: _Toc81732454]Capture in section Radio link aspects on RAT independent positioning, Uu based solution with assistance of PC5 interface, PC5 based solution with assistance of Uu interface.
NW based/UE based architecture is more advantageous depending on whether UE is in coverage or out of coverage.
For out of coverage use cases, to derive relative positioning, UE based architecture is the default choice. In addition to the relative positioning, absolute positioning can be obtained as well by using the received location information of the anchor UE e.g. RSU together with the inter-node distance/orientation corresponding to relative positioning. This operation is done in a UE-based manner. All necessary signaling can be pre-configured.
For in-coverage use cases, sidelink may serve as complementary link in case the number of BS anchor is insufficient or UE is not in good coverage for any Uu link. Given both sidelink and Uu interface are involved in the processing of positioning signal Tx/Rx and measurement, it's preferred the location information is collectively handled at NW. This also offloads UE processing and can bring additional power saving gain. 
[bookmark: _Toc81732455]Capture in section Position Calculation Entity or Network Coverage
[bookmark: _Toc81732456]	For InC scenario, NW based architecture is preferred. For OoC scenario, UE based architecture is suitable.
Suggested Conclusion for TR38.845
With regard to the operation scenarios, both in coverage and out of coverage scenarios are mentioned in [2]. As we know, the Rel-16 NR positioning WI targets <3 m (, regardless of , regardless of 80%) horizontal positioning requirements for commercial use cases and <10 m (80%) horizontal positioning requirements for regular use cases using RAT-dependent solutions [3]. For Rel-17 NR positioning enhancement SI, it addresses higher accuracy location requirements, which targets to support the sub-meter level position accuracy (< 1 m) for general commercial use cases and positioning accuracy <0.2m for IIoT use cases. Among the already captured accuracy requirement for V2X/public safety, the up to 0.1m sub-meter level accuracy requirement set appears to be most challenging. Several approaches have been identified and captured in [4] as outcome of Rel-17 NR positioning study, which are listed below. 
- The aggregation of reference signal resources including those for DL PRS and UL SRS via e.g. simultaneous transmission/reception by UE of intra-band one or more continous carriers in one or more contiguous PFLs.
-  Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation information associated with multi-path, e.g., LOS/NLOS identification, time of arrival of the multi-path components, signal power and/or relative power, power delay profile, angle, and/or polarization information, coherence bandwidth, etc.
-  High density BS layout, e.g. 18 BSs on a square lattice spanning for InF-SH scenario.
As we know, Rel-16/17 NR positioning defines the NR Uu positioning signaling between LMF and UE through LPP protocol. For in coverage UE where Uu is available, the positioning techniques specified in Rel-16 and Rel-17 could be reused. Only if the achievable positioning accuracy and latency with the Rel-16/17 positioning solution could not satisfy the positioning requirement for UE, the sidelink positioning could be considered as a complement for in coverage UE. 
However, for out of coverage UE where Uu is not available, it is hard to reuse the Rel-16/17 Uu based positioning techniques. At this time, sidelink positioning could be considered to provide the positioning functionality. For example, the UE type RSUs or some UEs with precise location information could act as anchor nodes. By means of the ranging between UE and anchor nodes, UEs could infer its position based on the inter-node distance and orientation measurement and anchor node’s position when GNSS information is not reachable or inaccurate (e.g. tunnel, parking lot, etc). When GNSS is reachable, sidelink positioning could also be used to further improve the position accuracy of UE such that the aforementioned up to 0.1m requirement is fulfilled [4].
To sum up, it is suggested that out of coverage is considered for sidelink positioning, including both indoor and outdoor scenarios. For in coverage scenario, it is suggested to reuse the NR positioning techniques specified in Rel-16/17 or those developed under the out of coverage scenario. 
[bookmark: _Toc81732457]Capture in the conclusion section, out of coverage scenario is considered for sidelink positioning, including both indoor and outdoor V2X/public safety UEs. 
[bookmark: _Toc81732458]Capture in the conclusion section, for in coverage V2X/public safety UE, the positioning techniques specified in Rel-16 and Rel-17 or developed under the out-of-coverage scenario could be reused.
Conclusion
This paper concludes with the following proposals and observations:
Proposal 1:	Capture an illustrative figure for the coverage section based on the following.
Proposal 2:	Capture in section Radio link aspects on RAT independent positioning, Uu based solution with assistance of PC5 interface, PC5 based solution with assistance of Uu interface.
Proposal 3:	Capture in section Position Calculation Entity or Network Coverage
For InC scenario, NW based architecture is preferred. For OoC scenario, UE based architecture is suitable.
Proposal 4:	Capture in the conclusion section, out of coverage scenario is considered for sidelink positioning, including both indoor and outdoor V2X/public safety UEs.
Proposal 5:	Capture in the conclusion section, for in coverage V2X/public safety UE, the positioning techniques specified in Rel-16 and Rel-17 or developed under the out-of-coverage scenario could be reused.
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