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Introduction
The positioning part of 5G-Advanced should consider developing sidelink enhancements for more vertical domains. Motivated by the Rel-18 (5G-Advanced) workshop, the study item “Study solutions for sidelink positioning considering” [1] is approved (in RAN#94e) as a RAN plenary-level SI. 

In this contribution, we provide further considerations on the sidelink positioning. 
Discussion

3GPP is currently working on the Study Item on “Study and evaluate performance and feasibility of potential solutions for sidelink positioning, considering relative positioning, ranging and absolute positioning." [1]. In this discussion, the sidelink positioning is composed of three stages of operations: sidelink positioning configuration, S-PRS transmission and measurement, and position calculation. Sidelink positioning has the chance to increase accuracy because in the majority of cases the sidelink channels between UEs can be in LOS (line-of-sight) condition. In this discussion, we focus on out-of-coverage.
For sidelink positioning configuration, two ways to consider how to design sidelink-positioning reference symbols (S-PRS). Firstly, we can reuse PRS same as gNB in DL. Secondly, we can reuse SRS same as UE in UL. Sidelink-positioning reference symbols (S-PRS) should be transmitted by a UE or RSU. The ‘target’ UE is the one that wants to know its own position, and the ‘anchor’ is the UE or RSU that participates in sidelink positioning and helps the target UE to acquire its position. 
Moreover, in the selection of transmission sequence, there are three options to design S-PRS. The first one is m sequence, which has better performance in frequency offset. However, m sequence is not good at cross-correlation. The second one is gold sequence, which has better cross-correlation than m sequence but is poor at auto-correlation. The last one is ZC sequence, which has zero cyclic auto-correlation and low cross-correlation. In 5G NR wireless system, Gold sequence is used in CP-OFDM, ZC sequence is used in DFT-s-OFDM (for SSS) and m-sequence is used in PSS. S-PRS should be considering reuse ZC sequence cause it has constant amplitude before and after DFT, it also has low cross-correlation property so that it produces small inter cell interference. In addition, ZC sequence has poor performance against frequency offset. If we consider reusing ZC sequence, we should combine a larger subcarrier spacing and a restricted set of cyclic shifts to achieve the same resistance to Doppler shifts.

Proposal 1: Consider reusing ZC sequence combined with a larger subcarrier spacing and a restricted set of cyclic shifts. 
S-PRS transmission is another problem that needs to be considered. Due to the lack of network scheduling, multiple UEs occupy the channel at the same time, and there will be collision problems in PRS transmission. To achieve collision free, there are three options for candidate solutions. 1) Retransmission: Receiver may use HARQ-like mechanism to indicate the transmitter. 2) Randomization: PRS transmission opportunity may be randomized between UEs as much as possible. 3) Ad-hoc RTS-CTS handshake: Neighbourhood can be coordinated. Retransmission and randomization will generate a lot of power consumption and time consumption, and at the same time, the connection performance cannot guarantee stable and fast networking. By comparison, Ad-hoc has the properties of self-healing through continuous re-configuration and lower getting-started costs. Mobility allows ad hoc networks created on the fly in any situation where there are multiple wireless devices.

Proposal 2: Consider using ad-hoc handshake in S-PRS transmission.
The most important thing in sidelink positioning is to define the positioning-related method. As we all know that OTDoA, UL-TDoA, DL-TDoA, and Multi-RTT are used in the time measurement method. DL-AoD and UL-AoA are used in the angle measurement method. In the case of a lacking network, time synchronization can not be provided by neighbors’ UEs. Therefore, UL-TDoA and DL-TDoA, which require precise time synchronization, are not suitable for use in this scenario. Meanwhile, UE generally is not able to install array antennas, which means the angle measurement method can not use in this scenario. Roundtrip time (RTT) based positioning removes the requirement of tight network timing synchronization across nodes (as needed in legacy techniques such as TDOA) and offers additional flexibility in network deployment and maintenance. Although this positioning method takes twice as long on as TDoA, it is not affected by the timing synchronization accuracy between UEs. 
Proposal 3: Consider relative positioning using Multi-RTT, which does not affect by the timing synchronization.
Conclusion

In this contribution, for Rel-18 (5G-Advanced), the following is proposed for sidelink positioning:

Proposal 1: Consider reusing ZC sequence combined with a larger subcarrier spacing and a restricted set of cyclic shifts 

Proposal 2: Consider using ad-hoc handshake in S-PRS transmission.
Proposal 3: Consider relative positioning using Multi-RTT, which does not affect by the timing synchronization.
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