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1. Introduction
This contribution discusses changes necessary to update TR 38.845 “Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases.” The proposed changes are enclosed in this contribution. This contribution also proposes to send the final version of the TR to the relevant organizations in response to their request for review.

2. Changes for 5 Potential deployment and operation scenarios
2.1. Changes for 5.1 Network coverage
The three network coverage scenarios, i.e., in-coverage, partial coverage, and out-coverage, have been well defined since the first sidelink-related works in 3GPP. Thus, there seems no immediate needs to add more contents except a figure illustrating these coverage scenarios. An example of such a figure is proposed in the enclosed change proposals.

2.2. Changes for 5.2 Radio link
It is proposed to add some text on a hybrid solution which is defined as a solution using measurements on both Uu and PC5 interfaces. To be specific, it can be clarified that Uu-based and PC5-based solutions can complement each other when a hybrid scheme is used. When applied to an in-coverage UE, measurement on PC5 interface can sent to the position calculation entity in addition to measurement on Uu interface, thereby allowing more accurate position estimation.
We also propose to add a short text about RAT independent positioning to explain that some measurement information such as GNSS or sensor data can be transmitted to the position calculation entity through Uu or PC5 interface.

2.3. Changes for 5.4 UE types
As captured in the editor’s note, difference in the UE battery and processing capability needs to be considered. Especially in V2X use cases, UEs used by vulnerable road users may have limited capability then those installed in vehicles and road side units. For public safety use cases, some UEs may be capable of transmissions with higher power such as Power class 1 which is currently defined in band n14 to support the maximum transmit power of 31 dBm.
This subsection already captures that a UE can be equipped with a distributed antenna system, and TR 37.885 can be added as a reference for more detailed antenna modeling.

2.4. Changes for 5.5 Spectrums
On the spectrum, we may add the relevant contests in the 5GAA TR. To be specific, we can summarize the following text and capture the possible bandwidth in each spectrum and the aspects that need further consideration such as positioning accuracy, the spectrum availability, the interference level and the regulation issue. For the unlicensed band, the spectrum candidates summarized for NR-U can be referenced.
	Copied from 7.5.3 Spectrum requirement for sidelink positioning in 5GAA TR “System Architecture and Solution Development; High-Accuracy Positioning for C-V2X”
· ITS band:
The spectrum band 5850 - 5925 MHz has been allocated for ITS basic safety services. As the band is dedicated for the use of V2X service, it provides the benefit of the spectrum availability. However, one problem for sidelink S-PRS transmission in ITS spectrum is that the bandwidth may be limited. For example, in the US, there may be only 20 MHz ITS spectrum available for CV2X deployment. Unless the whole 70MHz bandwidth is used for positioning purpose, the accuracy obtained by using the ITS band is limited. Therefore, it may be difficult to achieve the desired sub-meter level accuracy if sidelink S-PRS is transmitted in ITS spectrum. However, depending on the use cases, the ITS band may be used for the positioning services with somewhat relaxed accuracy requirement. The positioning technique using this band can be combined with other positioning techniques based on the sensor or the camera for positioning accuracy improvement
If a positioning service is provided in ITS dedicated spectrum, it’s desirable for both sidelink communication and positioning to share the same ITS band. Considering that the bandwidth of ITS spectrum is limited, any band fragmentation by introducing a sidelink positioning should be avoided for better utilization of the ITS spectrum.
It’s worthy to mention that a much wider bandwidth is also available for ITS services. Especially in Europe, more than 1 GHz spectrum bandwidth on 60 GHz band has been considered for the dedicated spectrum for V2X. Such a wide bandwidth should provide a significant benefit in terms of the positioning accuracy and availability.
· Licensed band:
3GPP NR systems provide higher flexibility in spectrum bandwidth as well as various numerologies, compared to LTE system. Using licensed band for S-PRS transmission is feasible when C-V2X communication shares spectrum with cellular network. In this case, network nodes, e.g., base stations, may configure S-PRS transmission on sidelink. For example, up to 400 MHz bandwidth can be supported by an NR network; if S-PRS for V2X positioning can be transmitted on NR licensed spectrum, the bandwidth would be quite sufficient for providing a high accuracy (less than 0.5 m). Note that the actual positioning accuracy is determined by the bandwidth that is allocated for the positioning services, and it is up to the needs in commercial use. It is also noted that S-PRS transmission on licensed band may not be guaranteed, depending on C-V2X deployment. For example, the S-PRS transmission would not be available when C-V2X devices do not have Uu capability, i.e., C-V2X is deployed out of network coverage. 
· Unlicensed band:
One motivation for using unlicensed band is to accommodate S-PRS transmission over wideband spectrum. For example, U-NII-3 has 125 MHz bandwidth available (5.725 GHz – 5.85 GHz). It is noted that in this scenario, the unlicensed spectrum may be used only for S-PRS transmission; assistance information related to the S-PRS transmission in unlicensed spectrum and information related to measurements can still be transmitted over licensed spectrum or ITS spectrum depending on C-V2X deployment. In this scenario, the use of two different bands needs to be taken into account in hardware implementation. For S-PRS transmission in unlicensed spectrum, it is noted that use of the spectrum is subject to regulatory requirements depending the region, which may cause other problems in sidelink positioning, e.g., excessive delay or potential interference if the band is shared with other technologies. All these issues needs to be technically solved, however the availability of the spectrum is one of the most important merits for its positioning use.



3. Changes for 6 Conclusions
We propose to write this section by taking TR 38.807 “Study on requirements for NR beyond 52.6 GHz.” To be specific, this section can include the two aspects (the positioning use cases and requirements, and the potential deployment and operation scenarios) this study has considered, and summarize what has been identified for these two aspects in Section 4 and 5.

4. Other aspects
As this study was conducted based on the input from organizations such as 5GAA and SAE Advanced Applications Technical Committee. Once TR 38.845 is approved in this TSG RAN meeting, an LS needs to be sent to these organizations to inform the study outcome.

5. Conclusion
This contribution discussed additional changes necessary for the completion of TR 37.885. It is proposed to adopt the changes found in the enclosed document. In addition, it is proposed to send the final version of the TR to the relevant organizations.
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