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Introduction
[bookmark: _Hlk110607612]RAN1#110 continued to discuss the Rel.-18 “Study on expanded and improved NR positioning”. The SID covered the following aspects regarding sidelink positioning scenarios and requirements [1]. 

· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]

Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.



In RAN1#109e and RAN1#110 the following agreements were found regarding sidelink positioning scenarios and requirements [2]:

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.

In another agenda item (9.5.1.2 Evaluation of SL positioning) and in-line with the previous agreement, the following has been agreed for evaluation purposes:

Agreement
· For SL positioning evaluation, simulation bandwidths of 10, 20, 40 and 100 MHz in FR1 can be used. 
· For SL positioning evaluation, simulation bandwidths of 100, 200 and 400MHz in FR2 can be used.

Additionally, the following accuracy requirements for V2X use cases are considered:

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 or relative); Vertical accuracy of 3 m (absolute or relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute or relative); Vertical accuracy of 2 m (absolute 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

Observation 1: Set B is of integral relevance to enable autonomous driving use cases and protection of vulnerable road user (VRU).

Spectrum Considerations for SL Positioning for V2X Use Cases
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
· For SL positioning evaluation, simulation bandwidths of 10, 20, 40 and 100 MHz in FR1 can be used. 
· For SL positioning evaluation, simulation bandwidths of 100, 200 and 400MHz in FR2 can be used.

Regional ITS Band Considerations
In the following section, we provide a summary of the current ITS regulation in Europe, the US and China.
Europe
In Europe, the ECC Recommendation (08)01 [3] and ECC Decision (08)01 [4] specifies the spectrum regulations for the frequency range 5855-5935 MHz. This ranged is split as summarize in [6]:
· 5855-5875 MHz is designated for non-safety road-ITS
· 5875-5935 MHz is designated for safety related ITS.
· 5875-5915 MHz and 5915-5925 MHz are prioritized for road-ITS and rail-ITS applications, respectively
· 5925-5935 MHz available only for rail-ITS.

In turn, Europe prioritizes 5875-5915 MHz, i.e., 40 MHz bandwidth. Nevertheless, the ECC Decision (08)01 [4] also states that: 
“In 5875-5925 MHz, Road ITS applications shall use channels within the boundaries of each 10 MHz block. Channel bandwidth may be lower than 10 MHz.”


Unites States 
In the Unites States, the FCC revisited its rules for the 5850-5925 MHz band in [5] as follows:
· 5850-5895 MHz are reallocated from DSRC to unlicensed use for technologies such as Wi-Fi
· 5895-5925 MHz are retained for ITS.

Consequently, 30 MHz spectrum are available in the US for ITS services.
China
In China, the available spectrum available for LTE-V2X is 5905-5925 MHz, where [6]:
· 5905-5915 MHz reserved for V2V communications
· 5915-5925 MHz reserved for V2I/I2V communications

Thus, 20 MHz spectrum are available in the China for ITS services. However, similar to Europe, channels of 10 MHz bandwidth exist.
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Figure 1 Overview about ITS regulations in different regions


[bookmark: _Hlk111064615][bookmark: _Hlk111065338]Observation 2: According to our regional analysis, the maximum available bandwidth in the dedicated ITS spectrum is always less than 40 MHz.

In RAN1#110, many contributions have presented simulation results for set B of the positioning accuracy requirements for V2X. The contributions compared the performance of for different bandwidths, i.e., 20, 40, and 100 MHz, for achieving the required absolute or relative percentiles of positioning accuracy error, i.e., including 90%. Multiple sources have shown how challenging it is to meet Set B requirements with only 40 MHz of bandwidth. Additionally, contributions have shown that 100 MHz bandwidth in some cases achieves Set B requirements with 90% of the UEs.

Observation 3: Several company contributions in RAN1#110 show that with 100 MHz bandwidth it is possible to achieve the requirements from Set B. 

Observation 4: No company contribution in RAN1#110 was able to show that for 40 MHz it was possible to achieve the requirements from Set B.

Sidelink Positioning in Unlicensed Band
In RAN1#109e, RAN1 has started to investigate the possibilities to reuse NR-U in the scope of sidelink. In general, the WID mentioned only the licensed and ITS band. Nevertheless, in the note of the WID it is stated:
“Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.”

In our understanding, the unlicensed band provides sufficient bandwidth to unlock the full potential of sidelink positioning, and its expected accuracy, with a channel bandwidth of up to 100 MHz as agreed in RAN1#109e. 
Furthermore, although dedicated ITS spectrum for safety-related road ITS application exists, sidelink positioning use cases and its usability for V2X should not be limited to the ITS spectrum. 
In our understanding the study should start from a generic investigation first to determine the bandwidth to fulfil the determined V2X requirements in [7]. Afterwards, based on the determined bandwidth requirement, feasible licensed and unlicensed spectra should be identified in order to provide further analysis for each specific spectrum. 

[bookmark: _Hlk111065436]Observation 5: RAN1 has started work in RAN1#109e and progressed in RAN1#110 to study sidelink operation in unlicensed spectrum.

[bookmark: _Hlk111104583]Proposal 1: RAN1 should study the feasibility of unlicensed spectrum for SL positioning.
Conclusion
In this TDoc, the following proposal has been considered:

Proposal 1: RAN1 should study the feasibility of unlicensed spectrum for SL positioning.
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