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[bookmark: _heading=h.wt7xoax1kbms]1	Introduction	
[bookmark: _heading=h.fj5477v6w1xv]In this paper, we provide our views on remaining issues on R18 sidelink positioning, from [1], [2] and [3]. 
[bookmark: _heading=h.s4ij6kmjjb6s][bookmark: _heading=h.1ohz4l5p7yqt]2	Discussion
2.1	Session handling of LMF involved case
Issue from [1]:
	LMF involved case, FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID. (RAN2#123bis the agreements for SLPP can be applied for LMF involved case unless the issue is identified. FFS on session ID handling since it is also related to forwarding case.)



SLPP is used between UEs and an explicit "session ID" field has been introduced in SLPP header to identify each session. This session ID is used to distinguish different sessions between UEs. RAN2 agreed that SLPP is also used between LMF and UE (carried over NAS). At the last meeting, it is agreed in principle that the agreements for SLPP can be applied for LMF involved case unless the issue is identified. 

Accordingly, a unified SLPP structure can be applicable in both communications, i.e., between UEs and between the LMF and UE. Using a common SLPP header simplifies the protocol, as there is no need to change SLPP header on destination of message. This simplification can improve the efficiency of the communication.

SLPP between LMF and UE will use routing ID/correlation ID for AMF routing over NAS. Beyond routing, however, having a session ID in SLPP header allows for efficient session management at SLPP layer. It helps in identifying and managing different sessions.

Proposal 1.	SLPP session ID is used between LMF and UE. 

Issue from [1]:
	FFS if this involves single or separate SLPP sessions (LMF <-> UE1 and UE1 <-> UE2).



After basic implementation, RAN2 can explore further discussions regarding session combination and separation for hybrid positioning (combining Uu and PC5 interfaces) and SLPP forwarding in PC scenarios, specifically focusing on LPP and SLPP handling.

Proposal 2.	RAN2 to deprioritize session combination and separation in this release.

2.2	endSession Boolean value in the message header 
Issue from [1]:
	FFS to introduce endSession Boolean value in the message header with/without the messageBody. When set to FALSE, endSession indicates an active SLPP session.  When set to TRUE, endSession indicates the SLPP session has concluded. When set to TRUE, the message should always request an acknowledgement



It's noted that session management in SLPP point-to-multipoint sessions (involving multiple UEs and LMF) is indeed more complex than in LPP point-to-point sessions (involving a single target UE and LMF). Therefore, it may not be practical to simply follow the legacy mechanism used in LPP. 

RAN2 has discussed explicit session operating/management signaling, but it appears that reaching a consensus was challenging. RAN2 could not find strong need for explicit signaling except session close. Especially for session close, a UE might need to be terminated from the ongoing session to conserve energy, but this doesn't necessarily mean that the entire session needs to be closed. In this case, there is a concern about energy efficiency, and inefficient use of resources should be avoided. To reduce the signaling overhead of explicit signaling, a proposal has been made to include an "endSession" value in the SLPP header. This value would indicate the termination of a session, as opposed to relying on explicit signaling for this purpose. The goal is to strike a balance between maintaining session integrity and conserving energy when needed, while also addressing normal and abnormal situations.

However, session can be closed by a final transaction as legacy rule. With some modification, UE can send a final transaction with/without the messageBody, which is the same operation to “endSession” Boolen value. We therefore suggest two approaches for improved session management.

Approach 1: Dedicated field for session operation

One approach is introducing a dedicated field for session operation instead of specific purpose Boolean, e.g., “session operation” command in message header. This proposal aims to generally improve session management by providing a dedicated field for session operations. It could avoid ambiguous and simplify session control and make it more explicit for future expandability without signaling overhead increasing. 

Approach 2: Dedicated cause for session close

Another approach is introducing a dedicated cause in the abort message for session closure. According to legacy rule, an ongoing session can be terminated by a final transaction and inactivity timer expired, but an ongoing procedure (i.e. transaction) can be aborted by error detection, receiving error and abort message. Adding a new cause (e.g., “closeSession”) in the abort message (i.e., commonIEsAbort) to indicate the closure of a session associated with a "session ID" in the message header is a straightforward and explicit approach to session management. This approach aligns with the legacy rules and keeps the session management within the existing framework. 

Both approaches have their merits, and the best choice depends on the overall goals and needs for future enhancement and expandability.

Proposal 3.	RAN2 can consider two approaches for enhanced session operation/management, dedicated field for session operation and/or dedicated cause for session close.

2.3	Description on UE role
Issue from [1]:
	FFS if any UEs can request the capabilities from the peer UE. FFS on Endpoint A can also be the server UE
FFS if any UEs can trigger the assistance data transfer procedure. 
FFS if any UEs can trigger the location information transfer procedure. 



Exchange SLPP messages has three directions between UE roles and LMF, i.e., between target UE and server, between target UE and anchor UE, and between server and anchor UE, wherein server is either server UE or LMF. For now, according to TS 23.586 and TS 23.273, target UE requests the capabilities to anchor UEs. Target/anchor UE can trigger the assistance data transfer procedure to server (server UE or LMF). Server (server UE or LMF) can trigger the location information transfer procedure to target/anchor UEs. But, more scenarios and cases are open, so we don’t need to have a limitation on relationship between SLPP message types and endpoint of UE roles. 

Proposal 4.	Target UE can request the capabilities to anchor UEs. Target/anchor UEs can trigger the assistance data transfer procedure to server (server UE or LMF). Server (server UE or LMF) can trigger the location information transfer procedure to target/anchor UEs.

2.4	Relative Location/Velocity
Issue from [1]:
	 The details of relative location/velocity.



According to TS 37.355, velocityEstimate in QoS provides a velocity estimate using one of the velocity shapes defined in TS 23.032. But, TS 23.032 (Universal Geographical Area Description (GAD)) defines horizontal velocity with or without vertical velocity with/without uncertainty. So coding of relative velocity should be defined in TS 23.032 in advance, then TS 38.355 can refer this. 

Relative location can be technically derived by calculation a delta of absolute locations (longitude and latitude) of two UE. But, the IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032. So GAD shape of relative location should be defined in TS 23.032 in advance, then TS 38.355 can refer this. 

Proposal 5.	RAN2 can send LS to SA2 to ask to define relative location and velocity in TS 23.032.

2.5	ID to identify UE
Issue from [1]:
	FFS if layer2ID or applicationLayerID should be used.



And, RAN1 agreement:
	For SL RSTD measurement, reference UE information is the information needed to identify the reference UE
· Up to RAN2 to determine details



For UE-only operation, SLPP assistance data is transferred from server UE to anchor/target UEs, and measurement report (i.e. SLPP location information) is transferred from anchor/target UE to server UE. Hence, UE ID should be L2 ID for sidelink communication. 

Proposal 6.	For UE-only operation, layer-2 ID is used to identify UE. 

For network-based operation, SLPP assistance data is transferred from target UE to anchor UEs (TS 23.273 says that LMF sends the requested assistance data to UE1, and UE1 forwards the assistance data received from LMF to UE2/.../UEn.), BUT measurement report is transferred from anchor UE to target UE/LMF (TS 23.273 says that UEs 2 to n transfer their Sidelink location measurements to UE 1 and/or to the LMF depending on the assistance requested). In addition, RAN1 agreed that target UE sends SL RSTD measurement reports with the reference UE information (i.e. which anchor UE is the reference UE for relative measurement). 

Hence, L2 ID cannot be used between UE and LMF. Possibly, application layer ID can be used but this application ID also should be delivered/provided between UE and LMF for network awareness. We think this procedure should be defined by SA2. 

Proposal 7.	For network-based operation, application ID can be used to identify UE, but procedure is required. RAN2 to send LS to SA2 regarding this. 

2.6	QoS for AoA
Issue from [1]:
	whether there are also QoS for angle estimate, like for positonig method SL-AoA, RAN1 or RAN2 issue?



Positioning QoS (e.g., accuracy and response time) is defined for location service quality and requirement, i.e. for absolute location, relative location and ranging service. SL-AoA is one of sidelink positioning methods and techniques to support location service. If QoS for angle estimate is needed, it might be defined at a different level, e.g., quality matrix or criteria for angle estimate, and addressed such as within RAN1. 

Proposal 8.	RAN2 will not discuss QoS for angle estimate. 

2.7	SLPP capability parameters 
In [2], SLPP discovery metafield was discussed. The draft proposals are as follows:
	Proposal 1 (13/16): RAN2 to specify the RSPP metafield in SLPP specification as a separate PDU/ASN.1 module.
Proposal 2 (13/15): Introduce an unified RSPP metafield structure for all the discovery messages.
Proposal 3: Ask SA2 whether it is feasible to implicitly indicate the metafield type (i.e., announced, required, satisfied) by the discovery message that carries the metafield.
Proposal 4 (12/16): To distinguish the Reference UE/Anchor UE from Located UE, the UE announced as anchor UE in the RSPP metafield should also indicate the availability of known location (1-bit indication).
Proposal 5 (14/16): Multiple UE roles can be indicated in the RSPP metafield.
Proposal 6 (12/18): No need to explicitly indicate the SLPP support in the RSPP metafiled.
Proposal 7 (11/18): Include the Sidelink positioning methods (i.e., SL-RTT, SL-AoA, SL-TDOA, SL-TOA) of anchor UE in the RSPP metafiled.
Proposal 8 (9/17): No need to include Sidelink positioning methods of server UE in the RSPP metafiled. Can revisit this if server UE will expose its capability to other UEs via SLPP ProvideCapabilities message. (Suggest to be an open issue in capability discussion)
Proposal 9: During discovery, anchor UE should indicate whether it is in the coverage of a network supporting Ranging/SL Positioning. Ask SA2 whether the indication is inside or outside the RSPP metafield.
Proposal 10 (17/17): No need to include the serving PLMN in the RSPP metafiled.
Proposal 11 (10/17): No need to include the mobility status (Stationary or movable) of anchor UE in the RSPP metafiled. Can revisit this if SA2 decides it is needed.
Proposal 12: Reply LS to SA2 on the agreements and issues related to the RSPP metafield.



Draft proposals suggest three parameters are included in SLPP discovery metafield, i.e, UE roles, positioning methods, and in-coverage or not. We think those are agreeable for discovery. But SLPP capabilities parameters are not concluded yet. 

In NR Uu-based positioning, TRP information is provided from LMF. But for sidelink positioning, anchor UE is selected based on UE capability and status information provided by anchor UE through discovery and SLPP capabilities exchange procedures. Therefore, it is useful to include all potentially useful information in SLPP request/provide capabilities message. This inclusion is crucial for achieving a successful sidelink positioning operation by appropriate anchor UE selection. 

To reduce signaling overhead, static information (i.e. UE roles and positioning methods) included in SLPP discovery metafield can be excluded in SLPP capability parameters. For in-coverage or not, it should be included in SLPP due to dynamic information. 

Proposal 9.	Potentially useful parameters (except UE roles and positioning methods that are delivered in SLPP discovery metafield) are included in SLPP provide capabilities message. 
[bookmark: _heading=h.2rxag3rwq98b]
2.8	Scheduled location time
Issue from [2]:
	Open issue 5: whether capability for scheduled location time function (if supported) is needed. If so, whether it is indicated per positioning mode per positioning method.
In last RAN2 meeting, the capability on scheduled location time is discussed but no conclusion is made due to no consensus on whether scheduled location time functionality is supported or not. If supported, RAN2 needs to discuss whether scheduled location time capability is needed or not. If needed, whether it is indicated per positioning mode per positioning



SA2 procedure already supports scheduled location time function for sidelink positioning in TS 23.273 (6.20). We think SLPP can basically follow and reuse legacy LPP on this purpose, i.e., per positioning method. 

Proposal 10.	Scheduled location time function is supported in sidelink positioning according to TS 23.273. 

2.9	Triggered reporting
	FFS on support of triggerEvent



In LPP, triggered reporting is based on cell change or time duration. We think SLPP can follow and reuse legacy LPP time-based triggered reporting, i.e., CommonIEsRequestLocationInformation. 

Proposal 11.	Time-based triggered reporting is supported in sidelink positioning. 

[bookmark: _heading=h.lggjtcirjswc]2.10	SL-PRS priority level derivation
RAN2 agreed SL-PRS priority with 8 levels and they are mapped from positioning QoS. Therefore, a mapping/translation rule is needed between 7/8-bits accuracy value and 3-bits SL-PRS priority level. 

A simple approach is using predefined mapping rules. SL-PRS priority is derived by the method of uniformed scaling, e.g., an equation: floor(accuracy/16) and floor(accuracy/32) for 7-bits and 8-bits accuracy, respectively, i.e., 128/16 = 8, 256/32 = 8.

Proposal 12.	3-bits SL-PRS priority is derived by uniformed scaling from 7/8-bits positioning QoS accuracy.

2.11	SL-PRS prioritization rule in shared resource pool
Issue from [3]:
	Proposed5: SL-PRS’s priority is on the same level as data from STCH and lower than SCI reporting MAC CE, Sidelink Inter-UE Coordination Request MAC CE and Sidelink Inter-UE Coordination Information MAC CE, Sidelink DRX Command MAC CE and data from SCCH.



The majority view suggests that SL-PRS priority should be on the same level as data from STCH. In other words, SL-PRS data should be treated with equal importance as STCH data.

Technically, SL-PRS is expected to be transmitted or measured at the right time when it is required, typically triggered by specific events like receiving an SLPP Request Information Location message. The positioning performance of SL-PRS can vary based on the transmission timing and conditions. For example, better performance is observed for SL-TDoA when all anchor UEs transmit SL-PRS simultaneously. Similarly, for SL-RTT, better performance is achieved when a paired UE transmits SL-PRS immediately after receiving SL-PRS from another paired UE.

If SL-PRS is assigned the same priority level as STCH, there is a concern that SL-PRS transmissions may be delayed due to LCP procedures because each UE has different STCHs with different priorities, which could impact the ability to achieve desired SL-PRS transmission timing.

Proposal 13.	SL-PRS priority is higher than STCH, but lower than SCCH and MAC CEs. 

2.12	Multiple sessions
We have provided the advantages of multiple sessions on sidelink positioning throughout R18 work. It seems not necessary but enhancement or optimization. However, we think that by enabling multiple SLPP sessions and implementing an SLPP session ID, SLPP can enhance the efficiency and effectiveness of sidelink positioning, which is important for various use cases on dynamic and multiple UEs. Moreover, such advantages of multiple sessions can be achieved without a big impact, that is, the only thing is allowing multiple SLPP sessions to support single location request in specification, as proposal below:

Proposal 14.	Multiple SLPP sessions can be used between the same or different endpoints to support single or multiple different location requests. 

Introduction of an SLPP session ID can facilitate session management at SLPP layer. This allows SLPP layer to establish additional sessions with different UEs and/or different positioning methods as needed, depending on various situational factors. Having multiple sessions allows for flexibility in adapting to changing situations. For example, SLPP can quickly transition between sessions without the need for extensive reestablishment or session modifications. Quick and dynamic transitions between sessions can help reduce latency when making changes such as switching positioning methods or reselecting anchor UEs. This is essential for real-time positioning applications. 

[bookmark: _heading=h.ouui5n19l2dt][bookmark: _heading=h.b54gtttdvd8x]3	Conclusion
Proposal 1.	SLPP session ID is used between LMF and UE. 

Proposal 2.	RAN2 to deprioritize session combination and separation in this release.

Proposal 3.	RAN2 can consider two approaches for enhanced session operation/management, dedicated field for session operation and/or dedicated cause for session close.

Proposal 4.	Target UE can request the capabilities to anchor UEs. Target/anchor UEs can trigger the assistance data transfer procedure to server (server UE or LMF). Server (server UE or LMF) can trigger the location information transfer procedure to target/anchor UEs.

Proposal 5.	RAN2 can send LS to SA2 to ask to define relative location and velocity in TS 23.032.

Proposal 6.	For UE-only operation, layer-2 ID is used to identify UE. 

Proposal 7.	For network-based operation, application ID can be used to identify UE, but procedure is required. RAN2 to send LS to SA2 regarding this. 

Proposal 8.	RAN2 will not discuss QoS for angle estimate. 

Proposal 9.	Potentially useful parameters (except UE roles and positioning methods that are delivered in SLPP discovery metafield) are included in SLPP provide capabilities message. 

Proposal 10.	Scheduled location time function is supported in sidelink positioning according to TS 23.273. 

Proposal 11.	Time-based triggered reporting is supported in sidelink positioning. 

Proposal 12.	3-bits SL-PRS priority is derived by uniformed scaling from 7/8-bits positioning QoS accuracy.

Proposal 13.	SL-PRS priority is higher than STCH, but lower than SCCH and MAC CEs. 

Proposal 14.	Multiple SLPP sessions can be used between the same or different endpoints to support single or multiple different location requests. 
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