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Introduction
[bookmark: _Hlk126244940]The following agreements were made in the RAN2 #120 meeting
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.

and in the RAN2 #121 meeting

Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1. Triggering event
2. Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.

Departing from these agreements, we discuss open questions in session-based and session-less SL positioning.

Session-Less and 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 with regards to service provisioning, performance achievability, and reliability due to the characteristics of SL UE behaviour. Unlike gNB TRPs, sidelink UEs may be mobile, their activity may depend on 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 reliable and predictable service similar to the LMF-managed service offered by the gNBs in Uu positioning. 

More specifically, the purpose of a session in SL positioning is in our understanding to provide for
· service continuity – e.g., all anchor UEs are guaranteed to remain active and PRS resources configured,
· timely signalling – e.g., all anchor UEs are guaranteed not only to respond to (broadcast/groupcast) requests but also maintain pre-defined time limits for such responses,
· error handling – e.g., all messages are delivered in a reliable manner, including broadcast / groupcast (e.g., by using acknowledgements and re-transmissions)
to ensure
· predictable outcomes – e.g., obtain a location estimate within a pre-defined deadline, and 
· reliable performance – e.g., session operated to maintain bounded error, ideally of a 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, and error handling with the goal to obtain predictable and reliable positioning performance.

Further, broadcast and groupcast messages can be utilized in a positioning session to help minimizing the overhead associated with 1-to-1 interactions. 

To define and study session-based positioning, we make the following proposal:

Proposal 1: RAN2 to discuss which of the following steps are part of session-based SL positioning
· session setup and termination,
· uninterrupted anchor and PRS provision,
· responsive and timely signalling,
· error handling,
· security provisioning.
and study concrete signaling procedures, including the usage of groupcast / broadcast messages.

The above-mentioned benefits of session-based sidelink positioning clearly come at the expense of 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 performance 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.

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 neighboring 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 (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.

To define and study session-less positioning as a simplification of session-based positioning, we make the following proposal:

Proposal 2: RAN2 to study signalling procedures for session-less SL positioning with the aim of reducing signalling overhead and latency with respect to session-based SL positioning, including the usage of groupcast/broadcast messages.

Related Aspects
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 and performance, overhead, and latency.
Session-based positioning is more complex and could suffer from longer response times and poorer scalability but offers best possible reliability and performance. On the other hand, a given target UE provisioned with assistance data on how SL PRS transmissions by neighbouring anchor UEs are configured can even position itself by using unidirectional method such as “DL-like” SL TDOA positioning.
From the above-mentioned definitions, it can be also stated that positioning methods that involve mutual exchange of measurement reports between target and anchor UEs mandate the usage of a session-based positioning. 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 3: RAN2 to study conditions for selecting session-based and session- less SL positioning as well as the entity making the selection such as
· Alternative 1: LMF / server UE
· Alternative 2: target UE.

A necessary prerequisite for using broadcast / groupcast for both session-based and session-less positioning consists in securing these mechanisms. Ideally, broadcast / groupcast communications are secured such that selective protection is provided for sensitive payload data. This protection is generally decryptable only by a pre-defined UE group with right to access it whereby the maximum such UE group consist of the entire PLMN.
Regarding the issue of securing positioning-related broadcast / groupcast, we make first the following observations from TS 38.305: 
· The LMF may deliver assistance data to target UEs for a particular location service by either using direct provisioning, or gNB-based broadcast via posSIB. In the latter case, the LMF interacts with gNBs reachable from any of the AMFs with signaling access to the LMF in order to provide assistance data information for broadcasting. 
· The information can include positioning System Information Blocks (posSIBs) together with assistance information meta data and broadcast periodicity.
· The assistance data information for broadcast may optionally be segmented and / or ciphered by the LMF. The LMF may also interact with AMFs to provide ciphering key data information to the AMF as described in greater detail in TS 23.273.

Observation 6: In Uu positioning, the LMF is capable of ciphering assistance data information for gNB posSIB broadcast. 

For the delivery of broadcast assistance data information, the NG-C interface transparently transports both the assistance data information from the LMF to gNBs for broadcasting and the feedback information on assistance information broadcasting from the NG-RAN node to the LMF. The NG-C interface is also used by an AMF to transparently transport ciphering keys via the gNB to UEs using a NAS message. The ciphering keys are used to decipher broadcast assistance data information if the broadcast assistance data information is ciphered.

[bookmark: _Hlk126767752]Observation 7: The AMF distributes LMF ciphering keys to UEs using secure NAS.

For the sake of design unity and complexity, it is therefore desirable to reuse the LMF capability for securing Uu assistance data provisioning even in sidelink positioning and keep it as the only node that is in charge of storing and managing ciphering keys.

Proposal 4: For secure broadcast / groupcast in SL positioning, RAN2 to reuse the legacy Uu design, where
· LMF stores and manages the ciphering keys, and 
· AMF is used to transport ciphering key to SL positioning UEs.
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, and error handling with the goal to obtain predictable and reliable positioning 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 (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.

Observation 6: In Uu positioning, the LMF is capable of ciphering assistance data information for gNB posSIB broadcast. 

Observation 7: The AMF distributes LMF ciphering keys to UEs using secure NAS.


Proposal 1: RAN2 to discuss which of the following steps are part of session-based SL positioning
· session setup and termination,
· uninterrupted anchor and PRS provision,
· responsive and timely signalling,
· error handling,
· security provisioning.
and study concrete signaling procedures, including the usage of groupcast / broadcast messages.

Proposal 2: RAN2 to study signalling procedures for session-less SL positioning with the aim of reducing signalling overhead and latency with respect to session-based SL positioning, including the usage of groupcast/broadcast messages.

Proposal 3: RAN2 to study conditions for selecting session-based and session- less SL positioning as well as the entity making the selection such as
· Alternative 1: LMF / server UE
· Alternative 2: target UE.

Proposal 4: For secure broadcast / groupcast in SL positioning, RAN2 to reuse the legacy Uu design where
· LMF stores and manages the ciphering keys, and 
· AMF is used to transport ciphering key to SL positioning UEs.
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