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The SID [1] for study on expanded and improved NR positioning enhancements in Rel. 18, lists, among others, the following as RAN2 objectives:
	· 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
[…]

· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· […]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
· 
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 RAN2#119-bis-e [2], we reached the following agreements regarding sidelink positioning. 

Agreement:
Proposal 3 (modified): In order to enable sidelink positioning, SLPP/RSPP shall support at least the following functionalities:
1.	SL Positioning Capability Transfer
2.	SL Positioning Assistance Data exchange
3.	SL Location Information Transfer
4.	Error handling
5.	Abort
This agreement does not imply any specific signalling structure.

Proposal 5: Unicast/one-to-one operation is assumed as baseline for exchange of sidelink positioning signaling.
Proposal 6 (modified): RAN2 shall study applicability of at least the following positioning signaling for groupcast/broadcast (in addition to unicast), including addressing any security aspects (involving SA3 where needed). FFS the specific use case:
•	SL positioning capability transfer
•	SL positioning assistance data
•	FFS SL location information transfer

Proposal 1 (modified): RAN2 agrees to support unicast SLPP/RSPP session-based operation and to study the applicability of groupcast/broadcast to SLPP/RSPP group operation.  FFS if groupcast/broadcast operation, if supported, would be session-based or sessionless.
Proposal 3 (modified): RAN2 agrees to support at least unicast SLPP/RSPP “centralized” operation in the sense used in R2-2210911, i.e., operation where one UE performs range and/or position calculations based on measurement/location information relating to itself and/or other UEs.  RAN2 will follow SA2 on which UE(s) can perform the calculation and related RAN1 definitions.


In this contribution, we provide our views on sidelink positioning. 

Coverage scenarios
For sidelink positioning, in certain deployment scenarios the roadside units may be the UEs that serve as anchor UEs for positioning. In these scenarios, the target UEs benefit from being able to measure the RSTDs without having to necessarily establish sessions with each of the anchors. The configuration of the SL-RS to be transmitted by the target UE to the anchor UEs or the other way around could be provided as broadcast or as preconfigured data.

Proposal 1: For the fixed infrastructure anchors, at least sessionless operation shall be supported. 

One key argument in favour of session-based operation is protecting the privacy of measurement data between anchor and target UE, as this cannot be broadcasted. However, the anchors can provide the measurement to the LMF directly in case of LMF-based and in case of target-UE based, a report free ranging  (please see Section 4) can be considered.

Proposal 2: Anchor UEs shall not broadcast the measurements to other UEs. The measurement shall only be transmitted in unicast or report free ranging shall be supported.

Preconfigured AD with validity area for sidelink
In Rel. 17, we agreed on providing multiple instances of preconfigured AD to a UE, where each instance of AD is applicable to an area in the network. In case of positioning for V2X scenarios based on Uu interface, then the resulting scenario could be simplified as shown in Figure 1.
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[bookmark: _Ref118374470]Figure 1: Example of preconfigured assistance data using RSU using Rel. 17 Uu-based positioning methods. 

If self-localization of a UE is targeted, as depicted above and the TRPs were to be replaced by anchor UEs to enable sidelink positioning, the UE would be able to receive the sidelink reference signal emitted by the anchor UEs and compute its position. The configuration of sidelink anchor UEs (road-side units) could be provided as preconfigured assistance data. In a hybrid scenario, this would look like Figure 2.

[image: ]
Figure 2: Example of application of preconfigured assistance data to a hybrid modus with RSU consisting of TRPs and anchor UEs (Sidelink).

If a UE is preconfigured with AD instances applicable to Area 1 and Area 2, where the UE either computes its own location or provides the measurements to the network via LPP, then active sessions between the sidelink UEs are not necessary. The location of sidelink UEs may be fixed (e.g. fixed RSUs) or semi-fixed (e.g. stationary devices deployed as anchors). Such assistance data can be preconfigured in the same manner as the assistance data for UL/DL positioning. 

Observation 1: Sidelink positioning can be supported in sessionless mode when preconfigured assistance data is provided to the target UE, as long as anchors are at least semi-static. 
Proposal 3: Provision of providing sidelink reference signal configuration through preconfigured assistance data shall be supported, at least for in-coverage and partial coverage scenarios.

[bookmark: _Ref118375145]Report-free ranging operation for sidelink 
For sidelink positioning, if the ranging using round trip time is done the classical way where each side target UE and anchor UE report the RxTxDiff to the LMF (in UE assisted network based mode) or where the anchor UEs report the RxTxDiff to the target UE (in target UE based, anchor UE assisted mode), this leads to high number of packets that need to be exchanged over the wireless interface. This can be reduced by enabling report-free ranging operation where a UE initiates a transmission of sidelink operation and the second UE responds to the UE maintaining a fixed time between reception and transmission. Now the initiating UE computes the RxTxTimeDiff and subtracts the fixed value (corresponding to the fixed timing maintained by its counterpart) from the computed value. 
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[bookmark: _Ref118374483]Figure 3: Depiction of report free sidelink positioning in target-UE-based mode.

The advantages of report-free ranging operation are as follows: 
· Reduction in congestion (no packets to be transmitted/retransmitted), which arises from the fact that positioning reference signals can be received and measured at much lower values compared to the SNRs needed for successful packet decoding. 
· Reduction in latency, which arises from not having to establish separate connections with sidelink UEs to exchange measurements.
· Privacy protection, because the range cannot be determined if the responding UE does not respond. This may not be an issue for infrastructure UEs (such as roadside units) but could be privacy issue for UEs attached to people or objects. 
One of the ways a fixed response time can be maintained is by cyclically shifting the transmitted sequence taking into account the Rx-time and the true Tx-time. 

Observation 2: A UE initiating sidelink positioning reference signal for ranging does not need to receive RxTxDiff from another UE, as long as its counterpart transmits a signal maintaining (at least virtually) a fixed value of transmit-receive time difference. 

Proposal 4: Determination of ranging between two UEs in sidelink without having to report the RxTxTimeDiff shall be supported. 

Conclusions
In this contribution, we have made the following observations:

Observation 1: Sidelink positioning can be supported in sessionless mode when preconfigured assistance data is provided to the target UE, as long as anchors are at least semi-static. 

Observation 2: A UE initiating sidelink positioning reference signal for ranging does not need to receive RxTxDiff from another UE, as long as its counterpart transmits a signal maintaining (at least virtually) a fixed value of transmit-receive time difference. 

Based on the above observations, we make the following proposals: 

Proposal 1: For the fixed infrastructure anchors, at least sessionless operation shall be supported. 

Proposal 2: Anchor UEs shall not broadcast the measurements to other UEs. The measurement shall only be transmitted in unicast or report free ranging shall be supported. 

Proposal 4: Provision of providing sidelink reference signal configuration through preconfigured assistance data shall be supported, at least for in-coverage and partial coverage scenarios.

Proposal 4: Determination of ranging between two UEs in sidelink without having to report the RxTxTimeDiff shall be supported. 
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