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1 Introduction
In this contribution, we discuss aspects of session-based and session-less SL positioning as well as related partial coverage issues. 

2 Session-Less and Session-Based SL Positioning 
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, 
· resource availability – e.g., the requested resources are provided, 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 an SL positioning session is to ensure service continuity, resource availability, timely signaling, and error handling with the goal to obtain predictable and reliable positioning performance.

In accordance with our parallel contribution R2-2307232, we observe that assistance data distribution and its updates could be used to efficiently implement session setup and activation. For example, the assistance data can specify the start and end times for SL PRS transmissions as well as the associated measurements and reporting. Alternatively or in addition, assistance data can be used also for SL PRS (de)-activation, eg by using simple binary flags.

Proposal 1: Session setup and (de)-activation is managed by using Assistance Data. 

The session execution phase does not require particular action, a UE in possession of valid assistance data – be it of the SL PRS transmission or measurement / reporting type – would be able to perform all configured tasks autonomously. If errors or specific events are detected or session re-configuration is required, auxiliary (control) information feedback within Provide Assistance Data messages as specified in R2-2307232 would be used to engage the decision-making entity such as an LMF.

However, explicit provisions must be made to ensure reliable delivery and error handling. The standard approach based on ACK / NACK feedback and re-transmissions can be used to this end.

[bookmark: _Hlk142380441]Proposal 2: Session-based positioning uses reliable data delivery and error handling based on ACK / NACK feedback and re-transmissions.

In session-based positioning, the implementation of reliable data delivery and emphasis of reliability and QoS enforcement is the key benefit of session-based operation. In session-less positioning, however, the emphasis is on light-weight low-latency processes which is achieved by the avoidance of any overhead with session management and reliability provisioning. In general, UEs do not have any duty or commitment towards others in terms of signalling responsiveness and collaboration. 

A typical example is a self-positioning UE who would only overhear existing SL PRS and try to localize itself without engaging with any other UE by means of bi-directional signalling (conceivably, the UE obtained or even just overheard assistance data on said received SL PRS, eg as part of a wider assistance data broadcast by a roadside unit).   

However, communications with decision-making nodes should be always reliable. This is required to ensure that all nodes comply to the management actions of the controllers as well as their own interaction with the controllers is dependable. For example, a target UE could engage in session-less reception and measurement of SL PRS from neighboring nodes, but it may request an external server UE to provide a position estimate in case the UE does not have this capability, or a more accurate estimate by using more advanced methods. By default, reliable communications with the server would ensure a proper response.

More specifically, when the LMF or server UE are engaged, error handling shall be used by default and interactive protocols followed and implemented as mandatory if applicable. 

Proposal 3: In session-less positioning, error handling and commitment to signalling protocols are only optional except of the interaction with the LMF and server UE. 

Proposal 4: When the LMF or the server UE is the signalling source or destination, ACK / NACK feedback and re-transmissions (if applicable) are mandatory. FFS other details of error handling.

Proposal 5: When the LMF or the server UE is the signalling source or destination, the peer UE must 
· accept and process “Provide”-type message and 
· respond to “Request”-type message with an appropriate “Provide”-type message.
FFS mandatory responses for other UE roles.

2 Partial coverage aspects
In [2], SA2 stipulates in 5.3.1 that “a LMF shall be involved when at least one of the Target UE and the Reference UE are in the network coverage and the serving network is capable to support ranging functionalities.”

Observation 3: If at least one anchor UE is in coverage, LMF must be involved.

In the dynamic sidelink setting, it is conceivable that any of the anchor / target UEs collaborating on a given positioning process may be at any given time in or out of coverage (excluding the total OOC scenarios in the next). If only anchor UEs who are in direct coverage reported their measurements to the LMF, the positioning accuracy would be impacted as only a fewer IC anchor / target UEs would be able to report their measurements whereby this subset of reporting UEs would likely also vary in time thus measurement inconsistency would arise.

To ensure LMF reachability for all UEs irrespective of their coverage conditions, it would be thus desirable to enable the forwarding or relaying of LMF communications with OOC UE via IC UE. In this context, we make two observations:
· anchor UEs may not necessarily be withing mutual reach (hidden node problem), ie IC anchor UE may not be reachable by the OOC UE(s), but
· anchor UEs are (by definition) selected such that they can assist the target UE with their transmissions / measurements, ie they are all in mutual coverage with the target UE.

Consequently, the target UE can serve as the relay or forwarding node that inter-connects all anchor UEs, irrespective of whether these are in network coverage. 

Observation 4: Target UE can serve as relay between all anchor UEs that inter-connects IC anchor UEs with OOC anchor UEs for communications with the LMF.

An anchor UE can thus deliver its message to the LMF either 
· directly by using own NAS connection to the network (if IC), or
· via the target UE (if OOC) who would then forward it towards an IC anchor UE.
Assistance Data and Location Information are the 

Proposal 6: At least in session-based positioning, the LMF and OOC UE can exchange at least Assistance Data and Location Information signalling either
· [bookmark: _Hlk142465737]directly (via the serving gNB), or 
· indirectly via the target UE.
FFS support other SLPP messages.

The usage of the target UE as the only forwarding node is technically much simpler than enabling full-scale routing from any anchor UE via any anchor UE as this would require the updating of full coverage-based routing tables as known from the Internet Protocol. When routing messages via the target UE, no such tables need to be maintained, only simple routing information must be provided to the anchor / target UEs:
 
· process identifier – used to identify a given positioning process, will be provided in any case to distinguish multiple parallel positioning processes

· gateway identifier – used to identify the “next-hop” gateway to whom data is to be forwarded during delivery to final destination. For example, all anchor UE have the AMF / LMF as the default gateway and the target UE as alternative path,

Proposal 7: In session-based positioning, at least some session members are configured with SLPP / LPP forwarding information permitting delivery of SLPP / LPP messages via target UE.

If different anchor UEs use different identifiers of a given positioning process, for example IDs that are different in SLPP domain (eg, explicit SLPP ID) and LPP domain (eg, combination of AMF routing ID and LMF correlation ID), then a suitable mapping between these identifiers must be maintained in all impacted UEs, eg UEs implementing the transition between SLPP and LPP and thus employing both ID types. This ensures seamless data delivery and positioning continuity.

Proposal 8: In session-based positioning, LMF/AMF routing ID is used as universal positioning process identifier.

5 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 an SL positioning session is to ensure service continuity, resource availability, timely signaling, and error handling with the goal to obtain predictable and reliable positioning performance.

Observation 3: If at least one anchor UE is in coverage, LMF must be involved.

Observation 4: Target UE can serve as relay between all anchor UEs that inter-connects IC anchor UEs with OOC anchor UEs for communications with the LMF.


Proposal 1: Session setup and (de)-activation is managed by using Assistance Data. 

Proposal 2: Session-based positioning uses reliable data delivery and error handling based on ACK / NACK feedback and re-transmissions.

Proposal 3: In session-less positioning, error handling and commitment to signalling protocols are only optional except of the interaction with the LMF and server UE. 

Proposal 4: When the LMF or the server UE is the signalling source or destination, ACK / NACK feedback and re-transmissions (if applicable) are mandatory. FFS other details of error handling.

Proposal 5: When the LMF or the server UE is the signalling source or destination, the peer UE must 
· accept and process “Provide”-type message and 
· respond to “Request”-type message with an appropriate “Provide”-type message.
FFS mandatory responses for other UE roles.

Proposal 6: At least in session-based positioning, the LMF and OOC UE can exchange at least Assistance Data and Location Information signalling either
· directly (via the serving gNB), or 
· indirectly via the target UE.
FFS support other SLPP messages.

Proposal 7: In session-based positioning, at least some session members are configured with SLPP / LPP forwarding information permitting delivery of SLPP / LPP messages via target UE.

Proposal 8: In session-based positioning, LMF/AMF routing ID is used as universal positioning process identifier.
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