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[bookmark: _Hlk126244940]The following agreements were made in the last RAN2 #120 meeting in November 2022:
Agreement:
Sidelink positioning supports a session-based concept in SLPP, in which signalling messages within a session can be associated with one another by the involved UEs.  The relationship to upper-layer designs from SA2 can be discussed during normative work.
FFS if there is also sessionless operation and what aspects of session-based operation would not be included.

Agreement:
At least in the case that positioning methods are supported that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP sessionless operation can be supported.  FFS if sessionless operation can be operated with security.

Session-Less & Session-Based SL Positioning
Definitions
Legacy Uu positioning is based on an LPP session. In general, a session has multiple phases:

· setup – this primarily includes directives or handshakes regarding the identification of session member / capability / protocol / purpose,

· activation – each session must be started and terminated as well as its resources allocated and activated,

· execution – in this phase, information related to positioning is managed (e.g. assistance data, measurements) and exchanged (e.g. reports),

· error-handling – key characteristics of the session responsible for retransmission / recovery / abort measures.

Observation 1: A positioning session consists of several phases: setup (handshakes for member/capability/protocol/purpose identification), activation (session start/stop, resource activation), execution (data management and exchange), error-handling (retransmissions, recovery/abort measures).

In the SL positioning context, gNB TRPs are at least partially substituted by sidelink UEs which introduces certain level of uncertainty around service provisioning and performance achievability / reliability due to the characteristics of SL UE behaviour. Unlike gNB TRPs, sideling UEs may be mobile, their activity may depend on the duration / management of battery charge, their commitment to positioning and related signalling may be limited by their capability.

To reflect on this unique feature of SL positioning, the purpose of a SL positioning session should be extended to the notion of providing a basic reliable service similarly to the LPP-based service offered by the gNBs in Uu positioning. 

More specifically, the purpose of a SL positioning session is in our understanding to provide for
· service continuity – e.g. all anchor UEs are guaranteed to remain active,
· timely signalling – e.g. all anchor UEs are guaranteed to respond to requests / commands, and 
· satisfactory resource provisioning – e.g. all anchor UEs are allocated sufficient PRS resources
to ensure
· predictable outcomes – e.g. obtain a location estimate with pre-defined deadline, and 
· reliable performance – e.g. session operated to maintain bounded error, ideally of pre-defined magnitude
under given network conditions.

Observation 2: The purpose of setting up a SL positioning session is to ensure service continuity, timely signaling, satisfactory resource provisioning with the goal to obtain predictable and reliable positioning outcomes / performance.

Clearly, broadcast and groupcast can be applied to each positioning session part and help minimizing the overhead associated with 1-to-1 interactions as discussed in our parallel contribution R2-2300254.

To define session-based positioning, we make the following proposal:
Proposal 1: Session-based SL positioning ensures service continuity, timely signalling, satisfactory resource provisioning with the goal to obtain predictable and reliable positioning outcomes / performance.

Proposal 2: Session-based SL positioning involves
· session setup and termination,
· dedicated allocation and/or reservation of anchor UEs 
· uninterrupted PRS activity,
· error / recovery handling,
· session-specific security provisioning (not precluding generic non-specific protection).
FFS other aspects including prioritization, collective resource allocation, and integrity management.

The above-mentioned benefits of sidelink session-based positioning clearly come at the expense of SLPP control signaling between the target UE and anchor UEs and/or other UEs such as the server UE. 
To overcome such signaling overhead, it was agreed in RAN2#120 that session-less positioning can be supported at least in scenarios in which the selected positioning method does not require mutual exchange of SLPP messages. 
Our understanding is that session-less positioning offers best-effort positioning with minimum overhead and latency. In other words, non-essential signaling for session setup, error handling, as well as any further control message exchange between the UEs is avoided to gain flexibility and speed. 
Proposal 3: Session-less sidelink positioning primarily focuses on minimization of overhead and latency, and offers only best-effort positioning services.
Proposal 4: Session-less sidelink positioning is characterized by absence of the following:
· session setup and termination,
· engagement in non-mandatory signalling,
· two-way interaction between UEs (not precluding one-way communications)
· dedicated anchor service,
· guaranteed PRS activity,
· error / recovery handling,
· selective security provisioning (not precluding generic non-specific protection).
FFS to what extent anchor discovery and selection procedures can be simplified.

Session-Less SL Positioning
Application scenarios
In view of the above definition, session-less positioning is particularly useful for “DL-like” sidelink positioning where the target UE only measures PRS but does not transmit a PRS itself. Another advantageous use case consists in the target UE positioning itself based on measurements of PRS(s) from other UEs without engaging in (two-way) interaction with them or another entity. 
Observation 3: Session-less positioning is advantageous in “DL-like” scenarios in which target UE only measures SL PRS transmitted from neighbouring anchor UE(s), that is, without transmitting its own PRS to said anchor UE(s).
In dynamic and large-scale scenarios, maintaining and operating multiple parallel positioning sessions may imply substantial signaling overhead which may not be desirable in terms of achievable latency and scalability. Also, soft performance guarantees of session-based positioning may not necessarily be needed in simple ranging or low-priority / non-critical applications. In this case, it is more beneficial to use session-less positioning which puts emphasis on minimal overhead and latency, possibly however at the expense of achievable performance. 
Observation 4: Session-less positioning is advantageous in large-scale scenarios and / or low-latency applications with relatively coarse accuracy requirements (e.g. V2X use case).
Selection of Session-Less vs Session-Based Sidelink Positioning
A critical question is on how session-less or session-based positioning is instigated, that is, which approach is chosen for a particular target UE. 
Clearly, the choice between session-less and session-based positioning is characterized by a trade-off between service reliability / performance and overhead / latency. Session-based positioning is more complex and could suffer from longer response times and poorer scalability but offers best possible reliability / performance. On the other hand, a given target equipped with assistance data on how SL PRS transmissions by neighbouring anchor UEs are configured can even position itself by using unidirectional method such as OTDOA.
Whether to use a positioning session should be decided with the understanding of the positioning requirements as it is a choice similar to the one of the positioning method. 
There are two alternatives for the decision-making node. The first Alternative 1 consists of the LMF or the server UE. The second Alternative 2 could be the target UE itself.
Proposal 5: RAN2 to study mandatory and optional conditions for selecting session-based and session-less positioning, as well as the decision-making node represented by
· Alternative 1: LMF or the server UE
· Alternative 2: target UE.
In any case, when an anchor UE receives a request to serve as anchor of another target UE, the anchor UE needs to indicate to the target UE the positioning session state it can be involved. For example, an anchor UE may be already involved in multiple positioning sessions with other nearby target UEs, hence engaging in an additional session with the (new) target UE may be prohibitive from a signalling point of view. In that case, the anchor UE may indicate to the (new) target UE that session-less positioning state is supported. Equivalently, even if during a “regular” sidelink positioning session one of the anchor UEs needs to switch to a session-less state for that target UE it needs to indicate that to the target UE as well. 
Proposal 6: Anchor UEs should indicate to the target UE whether they can engage in a positioning session.

Configuration of Session-Less Sidelink Positioning
One of the promises of session-less SL positioning is to avoid signaling to request, configure, activate/deactivate SL PRS transmissions, and make a given SL PRS transmission receivable and useful for every intended receiver as much as possible. 
Clearly, broadcast and groupcast messaging can be applied in part to help minimizing the overhead associated with 1-to-1 interactions. Our parallel contribution [R2-XXX] addresses in detail the issues related to group/broadcast signaling. To this end, one can also use implicit standardization convention or explicit (pre-)configuration, including self-configuration. 

Observation 5: Sidelink session-less positioning benefits from group/broadcast, pre-configuration (including self-configuration), pre-activation (including self-activation) to reduce signaling overhead.
To illustrate such approach, SL PRS transmissions in a certain area, e.g., SL PRS transmitted by RSUs within a certain highway section, can be proactively pre-configured by the network. For example, vehicular UEs traveling through this area at a certain time of the day would demand similar positioning QoS, and network can pre-configure RSUs in this area with SL PRS matching to these conditions. Similarly, network can provide a “default” SL PRS configuration for RSUs in an area that would at least enable coarse positioning of UEs (e.g. with relatively low accuracy, for the first location fix) and can be supported by less capable UEs, e.g. supporting low bandwidth for SL PRS reception. 
In order to determine such configuration proactively, network can gather relevant information from the UEs by sensing and/or receiving their SL transmissions, such as via SL RSUs. From the SL transmissions of UEs, including CAMs/DENMs that indicate location, speed, direction, etc. of the transmitting UE, network can acquire information relevant for configuring the SL PRS. 
The (pre-)configured SL PRS configuration can be announced to the vehicles via broadcast messages, such as via DL RRC message sent by gNBs or via SL messages sent by RSUs, so that any potential target UE can make use of the SL PRS transmissions.
Proposal 7: To enable session-less SL positioning, the network can (pre-)configure SL PRS transmissions and proactively announce the (pre)-configuration to potential target UEs via broadcast or groupcast messages.
Further, RSUs can activate their (pre-)configured SL PRS transmissions by detecting the presence of vehicles (based on sensed/received SL transmissions, e.g. CAMs). Similarly, they can deactivate the SL PRS transmissions as vehicles move away from the area of interest (based on sensing their vanishing SL transmissions). Overall, the positioning becomes highly efficient in terms of latency; and the network efficiency increases by removing the need for additional signaling for configuring and activating/deactivating SL PRS.
Proposal 8: (Pre)-configured SL PRS transmissions for session-less SL positioning can be activated / deactivated based on the detection of (target) UE presence / absence, respectively.
Session-Based SL Positioning
In accordance with session-less positioning, session-based positioning can also be deployed to address certain use case requirements. Next, we provide our views on session-based positioning deployed to address secure positioning, RTT positioning, and low latency positioning.
Secure Sidelink Positioning
In scenarios where secure positioning is critical, session-less positioning is challenging if not impossible. In particular, the best-effort aspect of session-less positioning renders it challenging to securely provide ciphering keys to the involved entities without establishing a session between them. For this reason, we foresee that session-based positioning should be considered for secure sidelink positioning. We nevertheless propose that further study is spent.
Proposal 9: RAN2 to study if stringent security requirements mandate session-based positioning only (i.e. session-less positioning is precluded).
Round Trip Time (RTT) Sidelink Positioning
Sidelink RTT is a positioning method that involves the signalling exchange of anchor and target UE with respect to reporting Rx-Tx differences. As such, it implies that a session is establishes between target and anchor UEs.
Proposal 10: Positioning methods that involve mutual exchange of measurement reports between target and anchor UEs mandate a session-based positioning session state in both target and anchor UEs.
Low-Latency Establishment of Session-Based Sidelink Positioning
Session-based positioning is particularly useful in use cases where accuracy as well as integrity are of primal importance. This can be, for example, use cases such as V2X, e.g. vehicular and/or applications involving AGVs, where location accuracy at meter level (or below) is needed, while the protection level is relatively tight. In such applications, besides the accuracy requirement, the latency requirement is also critical. That is, a SL positioning session should be established as quickly as possible to ensure minimal latency between the time the coordinates of a target UE are requested until the time the coordinates are received at the requesting entity (e.g. the target UE in case of a mobile-originated location request – MO-LR). 
To cope with the above limitations, a way forward could be that the target UE inherits (partly or totally) configurations pertaining to the positioning session of another target, where the inheritance of configurations refers to, e.g. re-using the same set of anchors/PRS and/or acquire the same type of positioning measurements. To facilitate understanding, we use the term “fast track session establishment” to refer to the case where the target UE acquires the configurations of other target UEs thereby expediting the establishment of its positioning session.
Proposal 11: RAN2 to discuss whether members of a SL positioning session can share session-related information with the other / new members of the session (e.g. configuration / assistance data with replacement anchor UE) to reduce latency.

 Session-Based SL Positioning Under Partial Coverage
It has been concluded in the study item that the case of partial coverage in SL positioning is recommended for the normative work. Under partial coverage, network, e.g., LMF may be involved to enable session-based SL positioning with the aim of satisfying the associated requirements of a positioning request, e.g. in terms of QoS, integrity, reliability, etc., as discussed above. 
To begin with, for a location request with regards to a UE that is out of coverage, LMF may make use of the ranging information that it can collect from the anchors that are in coverage, so as to determine the target UE’s position.
Proposal 12: Network can locate an out-of-coverage UE by requesting ranging measurements from anchor UEs within coverage which are performed with respect to the target UE.
To efficiently coordinate session-based SL positioning under partial coverage, the positioning and resource allocation related information available at the network side can be exploited. In the following, we discuss several necessary mechanisms to enable such coordination under partial coverage.
First, network can provide the resource allocation for the UEs involved in a SL positioning session, so as to avoid any resource collisions among the UEs that are in coverage and UEs that are out of coverage. For this, in-coverage UEs may indicate resource requests on behalf of the UEs that are out of coverage, which are in the same positioning session. As an example, the in-coverage target UE of a SL positioning session with an anchor UE may request SL PRS resources from the network for the anchor UE that is out-of-coverage (and thus cannot request resources from the network itself). 
Proposal 13: UEs may request resource allocation from the network on behalf of the UEs that are out of coverage if they are part of the same SL positioning session. 
Next, for a SL positioning session involving an out-of-coverage UE in NR SL resource allocation mode 2, the network can provide assistance data (via neighboring UEs) so as to enhance the UE’s resource selection performance. The data may contain information on its surroundings, such as in terms of mobility and resource allocation so as to make better decisions on SL resource selection.
Proposal 14: To help improving the resource allocation performance of a SL positioning session under partial coverage, network may provide assistance data with regards to mobility and resource allocation information of the neighboring UEs, to help resource allocation of the UEs that are out of coverage.

Conclusion
This document has made the following observations and proposals:
Observation 1: A positioning session consists of several phases: setup (handshakes for member/capability/protocol/purpose identification), activation (session start/stop, resource activation), execution (data management and exchange), error-handling (retransmissions, recovery/abort measures).

Observation 2: The purpose of setting up a SL positioning session is to ensure service continuity, timely signaling, satisfactory resource provisioning with the goal to obtain predictable and reliable positioning outcomes / performance.

Observation 3: Session-less positioning is advantageous in “DL-like” scenarios in which target UE only measures SL PRS transmitted from neighboring anchor UE(s), that is, without transmitting its own PRS to said anchor UE(s).

Observation 4: Session-less positioning is advantageous in large-scale scenarios and / or low-latency applications with relatively coarse accuracy requirements (e.g. V2X use case).

Observation 5: Sidelink session-less positioning benefits from group/broadcast, pre-configuration (including self-configuration), pre-activation (including self-activation) to reduce signaling overhead.

Proposal 1: Session-based SL positioning ensures service continuity, timely signalling, satisfactory resource provisioning with the goal to obtain predictable and reliable positioning outcomes / performance.

Proposal 2: Session-based SL positioning involves
· session setup and termination,
· dedicated allocation and/or reservation of anchor UEs 
· uninterrupted PRS activity,
· error / recovery handling,
· session-specific security provisioning (not precluding generic non-specific protection).
FFS other aspects including prioritization, collective resource allocation, and integrity management.

Proposal 3: Session-less sidelink positioning primarily focuses on minimization of overhead and latency, and offers only best-effort positioning services.

Proposal 4: Session-less sidelink positioning is characterized by absence of the following:
· session setup and termination,
· engagement in non-mandatory signalling,
· two-way interaction between UEs (not precluding one-way communications)
· dedicated anchor service,
· guaranteed PRS activity,
· error / recovery handling,
· selective security provisioning (not precluding generic non-specific protection).
FFS to what extent anchor discovery and selection procedures can be simplified.

Proposal 5: RAN2 to study mandatory and optional conditions for selecting session-based and session-less positioning, as well as the decision-making node represented by
· Alternative 1: LMF or the server UE
· Alternative 2: target UE.

Proposal 6: Anchor UEs should indicate to the target UE whether they can engage in a positioning session. 
Proposal 7: To enable session-less SL positioning, the network can (pre-)configure SL PRS transmissions and proactively announce the (pre-)configuration to potential target UEs via broadcast or groupcast messages.

Proposal 8: (Pre)-configured SL PRS transmissions for session-less SL positioning can be activated / deactivated based on the detection of (target) UE presence / absence, respectively.

Proposal 9: RAN2 to study if stringent security requirements mandate session-based positioning only (i.e. session-less positioning is precluded).

Proposal 10: Positioning methods that involve mutual exchange of measurement reports between target and anchor UEs mandate a session-based positioning session state in both target and anchor UEs.
Proposal 11: RAN2 to discuss whether members of a SL positioning session can share session-related information with the other / new members of the session (e.g. configuration / assistance data with replacement anchor UE) to reduce latency.

Proposal 12: Network can locate an out-of-coverage UE by requesting ranging measurements from anchor UEs within coverage, which are performed with respect to the target UE. 

Proposal 13: UEs may request resource allocation from the network on behalf of the UEs that are out of coverage if they are part of the same SL positioning session. 

Proposal 14: To help improving the resource allocation performance of a SL positioning session under partial coverage, network may provide assistance data with regards to mobility and resource allocation information of the neighboring UEs, to help resource allocation of the UEs that are out of coverage.
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