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1 Introduction

Based on the study item technical report TR 38.859 [1] and the discussion in the online RAN#98 meeting, the objective of this work item is confirmed as specifying solutions introducing sidelink ranging/positioning, introducing integrity for RAT-dependent positioning methods, enabling LPHAP use-case 6 defined in TS 22.104, improving positioning accuracy, and introducing support of positioning for RedCap UEs [2].    For the SL positioning part, the specific objectives are related to RAN2:
·  Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:

· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].

· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 

· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).

· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 

During last online discussion about sidelink ranging/positioning, RAN2 has come to some initial agreements as follows.
Agreement:

Use “SLPP” (without hyphen) as the name of the new protocol.

Regarding the structure of SLPP, e.g. general part, procedure part , Information Element Abstract Syntax Definition,  the structure of LPP (TS 37.355) can be used as baseline for further discussion. The content of each section will be added in accordance with future agreements, not based on LPP legacy directly. FFS on procedure description in the field description as LPP.

Regarding the ASN.1 part of SLPP, follow NR RRC approach, e.g. 

-
FFS on Need code (e.g. how to support no UL/DL), support of delta signalling

-
Define ASN.1 elements for common UE capabilities in a dedicated section (i.e. “UE capability information elements”); FFS whether any positioning method specific capability IEs should be grouped by positioning method.

-
Common section for constraints

-
“nonCriticalExtension” at message level 

-
Fields in the field description are sorted based on alphabetical order  

-
FFS on whether setup release structure should be introduced in SLPP

PC5-U is used for transport of SLPP.

RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.

In this contribution, we further discuss some remaining issues for all coverage scenarios and provide some potential enhancement for the SL positioning procedures. 
2 Discussion
For SL positioning, all three coverage scenarios (In-coverage, Partial coverage and Out-of-coverage) involving at least two UEs are considered for the SL positioning. In general, the biggest difference lies in whether network could assist the SL positioning operation (i.e., with or without network coverage), that is, joint PC5-Uu operation and PC5-only operation. In this contribution, we discuss some issues for SL positioning with network and SL positioning without network, respectively.
For SL positioning with network coverage, in-coverage UE still connects to the network and is able to exchange messages with the LMF. Even for the out-of-coverage UE in the partial coverage scenario, it still could interact with the NW via the in-coverage UE. The current SL relay mechanism could be reused with limited enhancement. That is, the location related information for the out-of-coverage UE (i.e., remote UE) could be relayed from/to the network via in-coverage UE (relay UE). 
Observation 1: For the partial coverage scenario, remote UE is in RRC-CONNECTED state. LMF could exchanging signalling with these UEs by reusing the SL relay mechanism. 
As stated by SA2 [3], a LMF may be involved when at least one of the target UE and anchor UEs is in the network coverage. It is beneficial to involve the LMF since LMF could configure SL-PRS resource with less resource collision and could perform the position calculation with higher accuracy by combining the measurements from both Uu and PC5. 

Observation 2: It is beneficial to involve LMF when at least one of the participating UEs in the network coverage.
Proposal 1: The LMF is involved in SL positioning when at least one of the participating UEs in the network coverage.
In the legacy procedure, the location service request is transferred to LMF and LMF instigates the location procedures with RAN node(s) and the UE. For SL positioning with network coverage, LMF could be the node to initiate the positioning procedure. LMF may determine to perform hybrid PC5+Uu positioning operation or PC5-only positioning operation if it finds only Uu-based positioning is not enough to meet the requirement of the location service. The next question is how to determine which operation should be employed. As mentioned by the TR from SA [3], in some coverage scenarios, part of the involving UEs is out of coverage or the target UE is not able to measure on enough gNBs to perform Uu based positioning. SL positioning in the above coverage scenarios (i.e., in-coverage scenario or partial-coverage scenario) is employed to provide better location service, especially for coverage holes and NLOS environment. In these cases, LMF could determine the operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation, PC5-only positioning operation), anchor UE selection and SL positioning method.
Proposal 2: If involved, LMF determines the positioning operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation, PC5-only positioning operation), anchor UE selection and SL positioning method. 
However, determination made by LMF could be based on information from UE or the RAN in addition to the limited information from the location request. For example, the LMF has no idea of the coverage condition of the target UE and anchor UEs. Even out-of-coverage UE is in RRC-Connected state from the perspective of LMF. As stated before, different positioning operation mode is applicable to different coverage condition. Thus, LMF needs the coverage related information from UE and/or RAN to determine the positioning operation mode. Other information like measurement results and LOS/NLOS environment is also one of the potential information to assist the SL positioning related determinations.

Proposal 3: RAN2 to study which information (e.g., measurements, coverage condition, NLOS environment, etc.) could be reported by UE or RAN to assist the LMF for SL positioning related determinations.
With regarding to procedures of SL-PRS, RAN1 listed the following options corresponding to the SL-PRS resource allocation Scheme 1 and Scheme 2. Among the procedures related to SL-PRS (configuration/(de)activation /activation/triggering), SL PRS configuration is within the scope of RAN2’s discussion.
Option 1: High-layer-only signaling involvement in the SL PRS configuration.

-
No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL PRS. 

-
Based on the study, this option may correspond to:

-
A SL PRS configuration that is a single-shot or multiple shots. 

-
A high-layer configuration that may be received from an LMF, a gNB, or a UE.

-
Option 2: High-layer and lower-layer signaling involvement in the SL PRS configuration.

-
Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI.

-
For example, high layer signaling can be used for SL PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL PRS.

Based the potential options, RAN1 assumes that SL PRS is configured by higher layer for both two options. Since RAN2 has agreed that RAN2 would enable the support of SL-PRS configuration in normative work based on the progress, the discussion could be triggered based on this initial observation. It is observed in the WID for SL positioning and TR 38.859, with respect to the SL-PRS configuration, higher layer may configure resource pool (dedicated for SL-PRS) and SL PRS.
Observation 3: Configuration of SL resource pool and configuration of SL PRS should be supported for SL positioning based on RAN1’s agreements.
Proposal 4: RAN2 to confirm that configuration of SL resource pool and configuration of SL PRS are both supported for SL positioning.
Configuration of SL-PRS is more explicit with limited resource reservation. This configuration option could be applied for a single-shot or multiple shots positioning procedure as mentioned by RAN1. It is more suitable for the SL positioning with location server node (e.g., LMF, UE). Furthermore, configuration of SL PRS set balances the resource reservation with certain flexibility which is applicable for all the scenarios. Thus, we summarize the pros/cons and the applicable scenario for the three configuration options: SL PRS resource pool, SL PRS, SL PRS set.
Table: Advantages and disadvantages for different configuration options
	Configuration option
	Pros
	Cons
	Applicable scenario

	SL PRS resource pool
	More flexibility.
	Inter-UE coordination;
Resource collision issue.
	Especially for the OOC without location server UE (e.g., LMF, UE).

	SL-PRS
	More explicit without resource collision;

Without extra resource reservation.
	Only for single-shot or multiple shots positioning procedure.
	Especially for scenarios with location server node (e.g., LMF, UE).

	SL-PRS set
	Only with limited resource reservation;

Applicable for all the scenarios.
	Limited flexibility.
	All the coverage scenarios.


For SL RPS configuration, every configuration granularity level has its pros/cons and applicable scenarios. For example, SL PRS set is pre-configured by high layer signaling while lower layer signaling may be used for triggering/activating/deactivating/indicating the specific SL PRS during the SL position. That is, NW could reserve the pre-configured resources for the UE to avoid collision and UEs could reuse the SCI scheme to active the specific SL-PRS among the set with certain flexibility. Thus, we propose to confirm option 3 in addition to Option 1 and option2 and further study the corresponding issues (e.g., signalling, cast type, from LMF or gNB, etc.).
Proposal 5: RAN2 is kindly asked to support the configuration of SL-PRS set.
RAN1 has further discussed the Scheme 1 SL-PRS resource allocation and confirmed to follow the principle of SL resource allocation. That is, a transmitting UE receives the SL-PRS resource allocation through higher layers from the gNB. The agreement is as follows.

	Agreement

Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 


As for the SL-PRS configuration, the principle could follow the legacy sounding reference signal (SRS) related procedure. As shown in TS 37.355, gNB is responsible for configuring UEs with an SRS for SRS transmission to support NG-RAN measurements for NR positioning. The configuration is transmitted to the UE by RRCReconfiguration message. Similarly, RRC protocol between UE and gNB or SLPP between UEs could be also used to configure UEs with a SL-PRS for SL positioning.

Proposal 6: SL-PRS configuration for the UE is received through RRC protocol from the gNB or through SLPP from the UE.

In the out-of-coverage scenario, all UEs are out of coverage and network cannot assist the positioning operation like configuration, measurement and report, and location estimating. The design could refer to the legacy SL mechanism or LPP/NRPPa protocol. As summarized in the TR 38.859[2], the new layer should include the identified functions for both LPP and NRPPa, such as capability exchange, assistance data transfer, or location information transfer, error handling and abort. 
Configuration of SL PRS resource pool is similar to legacy Mode 2 solution which provides more flexibility. Unlike the traditional SL communication, further enhancement is needed for issues like inter-UE coordination, congestion control mechanisms for SL-PRS. In the legacy procedure, the SL resource pool is configured by RRCReconfiguration message or SIB 12. Similarly, the SL-PRS dedicated resource pool could be also configured by SI.
Proposal 7: RAN2 to confirm that SL-PRS dedicated resource pool can also be configured to UEs via broadcast (i.e., system information).
3 Conclusions
In this contribution, we discussed some issues for scenarios with/without Network Coverage and further propose enhancement related to procedure. Server UE, configuration for SL positioning. The proposals are as follows.
Observation 1: For the partial coverage scenario, remote UE is in RRC-CONNECTED state. LMF could exchanging signalling with these UEs by reusing the SL relay mechanism. 

Observation 2: It is beneficial to involve LMF when at least one of the participating UEs in the network coverage.

Proposal 1: The LMF is involved in SL positioning when at least one of the participating UEs in the network coverage.
Proposal 2: If involved, LMF determines the positioning operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation, PC5-only positioning operation), anchor UE selection and SL positioning method. 

Proposal 3: RAN2 to study which information (e.g., measurements, coverage condition, NLOS environment, etc.) could be reported by UE or RAN to assist the LMF for SL positioning related determinations.

Observation 3: Configuration of SL resource pool and configuration of SL PRS should be supported for SL positioning based on RAN1’s agreements.

Proposal 4: RAN2 to confirm that configuration of SL resource pool and configuration of SL PRS are both supported for SL positioning.

Proposal 5: RAN2 is kindly asked to support the configuration of SL-PRS set.
Proposal 6: SL-PRS configuration for the UE is received through RRC protocol from the gNB or through SLPP from the UE.

Proposal 7: RAN2 to confirm that SL-PRS dedicated resource pool can also be configured to UEs via broadcast (i.e., system information).
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