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Introduction
The Rel-18 NR expanded and improved positioning WID was approved upon during the RAN#98-e [1] meeting and further revised in [2].
During the RAN2#121 [3] meeting, the following SL Positioning agreements were made:
	Agreement:
Use “SLPP” (without hyphen) as the name of the new protocol.
Agreements:
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
Agreement:
PC5-U is used for transport of SLPP.
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.
Agreement:
RAN2 do not intend to discuss assistant UE functionality in Rel-18.
To be indicated in the LS to SA2 in discussion [409].

Direct ranging between two UEs with the server providing assistance to both sides is not precluded.
Agreement:
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.



Further progress was made during the RAN2#121bis-e [4] meeting, the following SL Positioning agreements were made:
Agreement:
LS on group positioning is postponed for a reply from next meeting.
WA: RAN2 understand that group positioning is to acquire location estimates of multiple target UEs (absolute positioning) or multiple UE pairs (Ranging/relative positioning) per LCS request, in line with the guidance already received from SA2.
WA: At least part of the group management for group positioning is performed at upper/application layer.
Agreements:
Sidelink Positioning Architecture in Figure 1-4 on R2-2304301 is taken as baseline in TS 38.305 for further discussion.
RAN2 understanding is that there is no impact to LTE specs from this objective.
Agreement:
Anchor UE and target UE roles can be shown in the sidelink positioning procedures in stage 2.  Server UE can be further
discussed at least for the case that the server UE is separate from the target and anchor.
Agreement:
Discovery procedure is included in the sidelink positioning procedure at least for out of coverage scenario.
Agreement:
Anchor UE selection can be included in the sidelink positioning procedures at least for out of coverage scenario.
Agreement:
RAN2 confirms that discovery messages will be used to carry information for targeted discovery and candidate selection 
of SL positioning UEs, including at least the indication of anchor UE, target UE. and server UE roles.  FFS how much 
information is indicated about anchor UEs (e.g., knowledge of location).
The UE role information is indicated in the discovery SLPP metafield.  FFS if this applies to both discovery modes and 
which messages.
Agreement:
R2 agree that for session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to obtain location 
related measurements/location estimates, to transfer assistance data, or to exchange of capabilities.
RAN2 agree that for session-based SLPP, a single SLPP session is created to support a single location request at least in 
case of a single target UE; FFS how sessions work if there are multiple target UEs in a single location request. 
TP in R2-2304005 is postponed.
RAN2 agree that, for session-based SLPP, SLPP transactions are indicated at the SLPP protocol level with a transaction 
ID in order to associate messages with one another (e.g., request and response)”
RAN2 agree that for session-based SLPP, messages within a transaction are linked by a common transaction identifier.

During the RAN2#122 [5] meeting, the following SL Positioning agreements were made:
Working Assumption:
WA: The SLPP ASN.1 design should allow "selective ASN.1 compilation", i.e. The overall SLPP functionality is divided into "groups", where each group is defined as a separate ASN.1 module.
Agreements:
SLPP over PC5-U/Uu will support reliable transport for at least unicast. FFS groupcast.
Inform SA2 about our agreements on sidelink positioning, with “take into account” action.
SLPP carried over NAS is used between UE and LMF. FFS on how to manage the session/transaction.
“LS to SA2 on sidelink positioning agreements was approved in R2-2306842
Agreement:
PC5-U is used for transport of SLPP.
Agreement:
Anchor UE selection is supported by information about the candidate anchor UEs.  At least the following list can be discussed for use in anchor UE selection:
1.	UE roles
2.	Supported positioning method
3.	In coverage or not
4.	RSRP
5.	LOS/NLOS
6.	Location
7.	PLMN
A normative requirement on which anchor UEs to select (e.g., ranking) will not be specified.
RAN2 impact of this information to be determined.
FFS which information would be determined statically/dynamically
Agreement:
SLPP can support multiple target UEs in the same session when LCS requests.
RAN2 will not specify group management for multiple target UEs.  RAN2 assumption is that a group ID will be provided from upper layers.
FFS how session IDs are managed between multiple UEs.

During the RAN2#123 [6] meeting, the following SL Positioning agreements were made:
	Agreements:
For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. 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.
At least for UE-only operation, introduce explicit field “sessionID” in SLPP, and put it under message header of SLPP message. FFS how session ID is defined.
At least for UE-only operation, the UE who receives the LCS request at least needs to:
-	Initiate the first SLPP procedure; 
-	Assign the sessionID, and include it in the SLPP messages (Rx side should use the received sessionID for messages in the same positioning session).
FFS within what scope the session ID is unique.
At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:
-	SL Positioning Capability Transfer procedure, 
-	SL Location Information Transfer (FFS on who decide positioning method) and 
-	SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-PRS resources)
In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept, e.g. [figure omitted]
Agreement:
RAN2 to apply terms of “UE-only Operation” and “Network-based Operation” defined in TS 23.586 by SA2 for SLPP procedures.
Agreements:
Delivery by an IC UE to the LMF via SLPP of information received from an OOC UE via SLPP (UE2 => UE1 => LMF), and the reverse operation LMF => UE1 => UE2, are needed at least for partial coverage scenarios.
FFS if this involves single or separate SLPP sessions (LMF  UE1 and UE1  UE2).
FFS if the same functionality is needed for IC scenarios (depending on whether the LMF communicates with each UE or always through the target).
RAN2 see risk to completion of sidelink positioning with the current scope.
Agreement:
FFS which (if any) additional parameters can be included (as optional or mandatory) in the metadata in the discovery message for anchor and server UE selection; it should be based on technical requirements for the fields and how they will be used.
Agreements:
Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS. (14/14)
The SL-PRS priority can be provided by the UE’s own high layer when it triggers the SL-PRS transmission. (14/14) The following issues are open and can be raised in the LS for RAN1 input:
	Whether the UE’s higher layer can provide SL-PRS priority for the SL-PRS triggered by peer UE
	Whether the peer UE triggers the SL-PRS transmission can provide the SL-PRS priority
When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.
At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.
Support CBR measurement on both shared and dedicated resource pool for SL-PRS transmission. (14/14)
Agreement:
Tell SA2 that like anchor UEs, a normative requirement on which server UE to select (e.g., ranking) will not be specified, and RAN2 do not intend to specify when the selection takes place; we leave it to SA2 to determine whether to specify anything.
Agreement:
RAN2 will follow RAN1 agreement to support relative velocity in Rel-18.
Agreements:
Reply to SA2 that LMF can provide assistance information to UE in SLPP, which is not exposed to SA2.
Agreements:
Endorse the TS 38.355 v0.0.4 in R2-2307663
SLPP reliable transport includes duplicate detection, acknowledgement and retransmission functions. 
Text proposal of reliable transport (Alt 1) in clause 6 is used as baseline for reliable transport. 
Text proposal of message header in clause 7 is used as baseline for reliable transport. 
Confirm the WA “i.e. The overall SLPP functionality is divided into "groups", where each group is defined as a separate ASN.1 module.” and use text proposal in clause 8 as baseline. 
Reuse the LPP transaction mechanism to SLPP.
Agreements:
RRC/38.306 capabilities are captured separately and merged into the mega CRs as usual (both RAN1/RAN4 and RAN2 capabilities).
RAN1/4 feature groups related to LPP/SLPP should be captured in LPP/SLPP running CR directly.
RAN2 determined UE capabilities can be captured in LPP/SLPP running CR directly.  Feature list will be captured and maintained as usual.
CR rapporteurs are asked to check for consistency where capabilities overlap between RRC and LPP/SLPP.



During the RAN2#123bis [7] meeting, the following SL Positioning agreements were made:
	Agreements- UE Capability- SL Positioning :
SL Positioning
Introduce the UE capability on supporting positioning mode(i.e. UE based, UE assisted) per positioning method in SLPP. 
Introduce the UE capability on supporting periodical reporting per positioning method in SLPP.
Introduce the UE capability on supporting lower value of response time (e.g. 10ms) per positioning method in SLPP.

Agreements – RAN2 impact from SL-PRS parameters:
The configuration of SL-PRS resource pool to the UE shall follow the same principle as SL communication, i.e. rely on NW/gNB for in coverage and pre-configuration for out of coverage case.
The SL-PRS sequence ID can be provided to the TX UE by the LMF/Server UE (via SLPP signalling).  If the Tx UE does not receive a sequence ID via SLPP message from the server, the Tx UE is expected to select one by itself.  FFS exact SLPP signalling.
For absolute sidelink positioning, the locations of the anchor UEs are provided to the entity that does the location calculation.

Agreements – MAC Agreements:
Support the following at least the following contents within the MAC CE for SL-PRS resource request: FFS whether both of them can be items with a list
 Destination ID (indicated by an index rather than the complete destination ID)
 Priority 
When UL-SCH resource cannot accommodate SL-PRS resource request MAC CE plus its subheader, the UE should send SR to the gNB, either by SR-PUCCH or SR-PRACH.
SL-PRS resource request MAC CE is cancelled when the MAC CE is transmitted. FFS the other conditions to cancel the MAC CE. 
SR triggered by the SL-PRS resource request MAC CE is cancelled when the MAC CE is transmitted. FFS the other conditions to cancel the SR.
Do not support activation/deactivation of the CG type2 by the UE sending a MAC CE.
CG confirmation MAC CE is needed when the DCI for CG type 2 activation/deactivation command is successfully received. 
Decide on the issue of whether to reuse the legacy Sidelink Configured Grant Confirmation MAC CE when the CG configurations are provided by RAN1.
Confirm that dedicated/shared RP can be configured at the same time. 
Leave the resource pool selection to UE implementation among resource pools allowing SL-PRS transmission when resource selection is triggered for SL-PRS transmission.
Legacy conditions for resource selection/reselection check can be reused when the shared pool is selected. 
Legacy conditions for resource selection/reselection can be the baseline when the dedicated pool is selected. 
The following two conditions are not applicable for the conditions for resource selection/reselection for dedicated resource pool. 
 if PSCCH duration(s) and 2nd stage SCI on PSSCH for all transmissions of a MAC PDU of any selected sidelink grant(s) are not in SL DRX Active time as specified in clause 5.28.3 of the destination that has data to be sent.
 if the selected sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by RRC in sl-MaxMCS-PSSCH associated with the selected MCS table and the UE selects not to segment the RLC SDU
If the transmission with the selected grant cannot fulfill the remaining SL-PRS delay budget, resource selection/reselection is performed.
The following legacy parameters are selected/reselected when the TX resource (re-)selection is triggered in the shared resource pool. 
(a)	Resource reservation interval, when the transmission of periodic SL-PRS
(b)	COUNTER value, when the transmission of periodic SL-PRS
(c)	Number of HARQ retransmissions
(d)	frequency resources within the range
The following parameters are selected/reselected when the TX resource (re-)selection is triggered in the dedicated resource pool. [15/15] FFS the number of retransmissions.
(a)	resource reservation interval, when the transmission of periodic SL-PRS
(b)	COUNTER value, when the transmission of periodic SL-PRS
When resource selection is triggered for the transmission of both data and SL-PRS on shared resource pool, the priority is determined by MAC as the higher priority of the two for the usage of both MAC and PHY. Send a reply LS to RAN1
The priority of the data should follow the priority of PRS when there is only SL-PRS pending for transmission on shared resource pool. 
For a SL grant in dedicated resource pool, MAC layer selects the destination that has the highest priority of the SL PRS for transmission.  FFS the other criteria for destination selection in shared resource pool
For a SL Grant in shared resource pool, MAC layer selects the destination with the highest priority of the SL-PRS and SL-SCH data.  FFS the other criteria for destination selection in shared resource pool
When the destination of the shared resource pool is already selected when there are both SL-PRS and data pending for transmission, SL PRS is transmitted when there is remaining resources for SL-PRS after the SL-SCH with higher priority has already been allocated; if there is no higher priority data, SL-PRS can be transmitted.
If a SL PRS is transmitted in the SL grant in the shared pool, legacy LCP rules can be performed to construct MAC PDU associated with the SL grant after TBS is provided from PHY. 
If the selected destination only has pending SL PRS, the MAC entity should generate MAC PDU containing only padding MAC subPDU for the transmission along with SL-PRS. 
DRX and dedicated resource pool for PRS transmission should not be applied together. This does not preclude the NW configuration for dedicated RP to be configured together with DRX. 
Collision handling between SL/UU for SL-PRS is based on the L1 priority.
SL-PRS is prioritized over PUSCH/PUCCH when 
	The value of the priority of PUSCH/PUCCH is higher than a threshold, as in legacy
	The value of the priority of SL-PRS is lower than a threshold
Send an LS to RAN1 about the agreement on collision handling.
When resource selection is triggered for SL-LCH data transmission, dedicated pool should not be selected.

Agreements – TS38.355:
Not support SLPP segmentation in Rel-18.
6 octets length session ID
Not to support initiator ID unless companies identify the use case for it.
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
Introduce an additional SLPP PDU (e.g., SLPP-PDU-Common-SL-PRS-Methods-Contents), which specifies common content for SL-PRS methods only. We still keep positioning specific PDU for future proof. 
Working assumption: Add Range and Direction as one choice in the LocationCoordinates IE. We may revise it if RAN1 have different view. 
Introduce the following SLPP position methods:
-	SL-RTT,
-	SL-AoA,
-	SL-TDOA,
-	SL-TOA.
The capability exchange can be performed between two peer UEs
Keep the EN -	Editor’s note	FFS if any UEs can request the capabilities from the peer UE., FFS on Endpoint A can also be the server UE
Same as proposal in 401, the provide assistance data message contains multiple SL-PRS configurations. 
Reuse the Request/Provide Assistance Data messages for server to get the assistance data from Anchor UEs. FFS on how to capture.
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.
The server (LMF or UE) is expected to downselect based on which anchors are useful (considering anchor UE capabilities, geometry, QoS requirements, etc.), no stage 3 impact to our work. But related to SA2 work. Rely on companies’ internal coordination.
Not to discuss in RAN2 on Server UE Selection Indication procedure, rely on internal coordination with SA2 colleagues. 
Not to introduce providing discovery information procedure.



This contribution provides a detailed discussion into the remaining issues to support the necessary functionality and procedures to perform SL positioning.
Stage 2 Open Issues
SL Positioning Architecture and Scenarios
During the RAN2#121bis-e meeting [4] and according to the latest TS38.305 Running CR, the following architecture was agreed upon as baseline for TS38.305:


[bookmark: _Ref134434831]Figure 1: SL Positioning baseline architecture
The Sidelink positioning architecture in Figure 1 aims to cover different coverage conditions, including in-coverage, and out-of-coverage scenarios. UE-A is defined to be an in-coverage dual RAT UE with connection to an ng-eNB and gNB, UE-B is defined to be an NR-only UE, UE-C and UE-D are meant to be out-of-coverage UEs. To address the NR-only partial coverage scenario, an FFS has been added to the link between UE-C and UE-B. SL positioning should encompass all scenarios including the NR-only partial coverage scenario.
Proposal 1: RAN2 to confirm the NR PC5 link between UE-C and UE-B as part of the NR-only partial coverage scenario in the SL Positioning baseline architecture.
Since UE-B is deemed to be an NR-only UE, the LTE Uu link between the ng-eNB and UE-B is not required. Therefore, the “FFS LTE-Uu” link between UE-A and ng-eNB may be removed.
Proposal 2: RAN2 to remove the “FFS LTE-Uu” link between UE-B and ng-eNB in the SL positioning baseline architecture.
Another open issue is the inclusion of a separate Section 8.x according to the latest TS 38.305 running CR. This new proposed section would describe the general description, information which is transferred between nodes, and positioning procedures for each of the SL positioning methods including SL-TDOA, SL-TOA, SL-RTT and SL-AoA. Since SL Positioning/Ranging is a new feature within the 3GPP positioning framework, it would be beneficial to provide an overview of the different SL positioning procedure and information transfer. 
Proposal 3: Introduce a new Section 8.x in TS38.305, that provides a general description, transferred information between nodes, and positioning procedures for each of the supported SL positioning methods, i.e., SL-TDOA, SL-TOA, SL-RTT and SL-AoA.

Stage 3 Open Issues
Selection of Anchor UEs
In general, SL Positioning targets both absolute and relative positioning requirements. For each of these cases, it is expected that anchor UEs with relative stable mobility patterns and known UE locations, may be configured to participate in SL positioning/ranging session. This is especially required for positioning techniques requiring 2 or more anchor nodes for enhanced positioning performance, e.g., in the case of SL-TDoA.
Observation 1: Anchor nodes with known locations such as UEs and RSUs can enable certain SL positioning techniques such as SL-TDoA.
A separate post-meeting email discussion in [Post123bis][405] was held regarding the parameters to include within the SL positioning discovery metafield as part of the discovery procedures. It is assumed that the discovery procedures will provide a set of candidate UEs for SL positioning including anchor UEs and/or server UEs. During the RAN2#122 meeting, a preliminary list of parameters was agreed upon for use in candidate anchor selection. Since it is up to implementation on how to rank candidate anchor UEs, the anchor selection procedure may not be explicitly defined. 
However, there was a remaining FFS point regarding which of the anchor UE selection information would be determined statically/dynamically.  Since RAN1 has already defined certain measurements including SL-PRS RSRP and SL-PRS RSRPP, and reporting metrics such as LOS/NLOS indication, it would be reasonable to assume that such parameters are dynamic. In addition, due to factors such as mobility, coverage status may also be dynamic.  It would be therefore beneficial to discuss these dynamic parameters for anchor selection in the AS/SLPP layer.

There are certain radio parameters which can be utilized in a dynamic fashion to select optimal anchor UEs from a candidate list of anchor UEs provided by the discovery methods based on:
· Reported LOS/NLOS indication, which implies the selection of anchor UEs classified with LOS links.
· Reported SL measurements, e.g., SL PRS RSRP, other SL RS RSRP metrics, which indicates the link quality between target-UE and anchor UEs.
· Coverage scenario of the potential anchor UEs, e.g., in-coverage, partial coverage and/or out-of-coverage
· Specific UE type, e.g., RSU, or UEs with specific velocity, direction/ angle, or UEs supports specific positioning methods, etc. 

Proposal 4:  RAN2 to further consider the specification impact of lower layer parameters such as SL RS/PRS RSRP, SL-PRS LOS/NLOS and coverage status as dynamic parameters for anchor UE selection.
Furthermore, the anchor UEs may be updated based on variety of factors such as the aforementioned dynamic parameters, mobility, link quality, etc. In order to better manage the list of anchor UEs for a given SLPP session based on the dynamic parameters, it would be beneficial to understand which of the anchor UEs are actually active based on the discovered candidate UEs during the discovery procedure. An active anchor UE may be defined as an anchor UE, which has been filtered from a set of discovered candidate UEs during an ongoing SLPP session and it can be noted that different anchor UEs may be active in different SLPP sessions. This list of active anchor UEs may also be exchanged and dynamically updated with the LMF or server UE.
Proposal 5:  RAN2 to introduce the concept of an active anchor UE that is defined as an anchor UE which has been filtered from a set of discovered candidate UEs during an ongoing SLPP session. The list of active anchor UEs may be shared and updated with an LMF or server UE.
Selection of “Reference” Anchor UEs
According to the latest TS38.215 Running CR [8], the SL-RSTD measurement is defined as follows:
	Definition
	The SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as , where:
-	 is the time when the UE receives the start of one subframe from UE j
-	 is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j

For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE


It can be observed that the reference UE i, is a critical component of the SL-RSTD definition and can be regarded as an anchor UE. Another open issue is the selection of this “Reference” anchor UE from the list of discovered and active anchor UEs. The reference anchor UE is also essential to determine the Real time Difference (RTD) already agreed by RAN1 to be provided to the target UE, where the RTD is provided with respect to the active reference anchor UE. It can also be noted that unlike the anchor UE, the reference anchor UE may be dynamic and also change within an SLPP session, i.e., multiple SL-RSTD measurements may be reported with respect to multiple reference anchor UEs. It should be further discussed whether the selection of the reference anchor UE is based on the dynamic parameters used for anchor UE selection.
Proposal 6: RAN2 to further discuss the specification impact for the selection of the reference anchor UE used to derive a SL-RSTD measurement.  The selection of an active reference anchor UE may utilize similar dynamic parameters used for active anchor UE selection.
SL Positioning ID Management
SA2 has also requested the RAN WGs input for several RAN parameters in their one of their earlier LSs including the type of identifiers required to support SL positioning. SL communications makes self-generated source-IDs and higher-layer generated (e.g., application-layer) destination IDs, in order to support different communication cast types. The current SA2 specification, TS 23.586 defines a UE identity as an Application Layer ID which can be reported to the LMF in the case of sharing discovered Located UEs in Network-based SL positioning with a NAS connection, while a destination layer-2 ID is mostly used as part of the discovery procedures. Furthermore, SA2 defines an application layer ID to be:
	Application Layer ID: An identifier identifying a Ranging/Sidelink Positioning-enabled UE within the context of a specific application. The format of this identifier is outside the scope of 3GPP.


The application layer ID definition is out of the scope of 3GPP and may not be understood by lower layers in terms of UE identification. Furthermore, RAN1 has already confirmed the use of Source-ID and Destination-IDs as part of SCI content for identifying SL-PRS transmission and reception UEs. From a system perspective, a UE identifier is also required by the positioning calculation entity, e.g., LMF or server UE to associate and distinguish different measurement reports from different UEs, e.g., anchor UE or target UE, or server to associate and distinguish assistance data from different anchor UEs.  During the RAN1#114 meeting [18], the following agreement was made with regard to the contents of the SL Positioning Measurement report:
	RAN1#114 - Agreement
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.
RAN1#114 - Agreement
Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.


Based on the above agreement, another remaining issue which is up to RAN2 scope, is the inclusion of UE IDs in the SL positioning report. It would benefit the higher layers, e.g., SLPP, to be aware about which of the UEs performed the configured SL positioning measurement, given that a target UE and Anchor UE can both perform measurements for SL positioning methods such as UL type SL-TDOA, DL-type SL-TDoA and SL-RTT. 
From RAN2 perspective, the destination Layer-2 ID may be sufficient to distinguish different UEs as well as their associated measurement reports. However, this may not identify UEs transmitting SL-PRS as the Source ID is employed. In addition, the destination layer-2 IDs may not be understood by the LMF and therefore an association between Application layer ID and destination Layer-2 needs to be further discussed. 
Proposal 7: For UE identification, in the case of network-based and UE-only positioning, consider the destination layer-2 ID e.g., for associating SL positioning measurements in a measurement report and source ID. FFS association between Application layer ID and destination layer-2 ID for LMF awareness.
SL Positioning Location Services and QoS Parameters 
Remaining Issue on SL Positioning LCS Requests
The types of location services for SL positioning will impact the supported positioning modes, i.e., how the SL UE-based or SL UE-assisted positioning is defined. Although, the types of location services are to be specified by SA2, the corresponding service will directly impact the type of SL positioning modes specified under different coverage scenarios.  The extent to which other network entities such as AMF and GMLC will impact each of the SL positioning location services need to be also further considered, especially in-coverage and partial coverage scenarios. SA2 has provided supporting procedures for SL-MT-LR [10] and SL-MO-LR [11]. RAN2 may further confirm with SA2 on the supported location services for SL positioning including NI-LR, Immediate Location requests and Deferred location requests which can be re-used as in Uu positioning. NI-LR is especially relevant for emergency calls. Further discussion may be required on the applicability of these request types under different coverage scenarios, e.g., in-coverage, partial coverage and out-of-coverage.
Proposal 8: RAN2 to confirm with SA2 on the supported location services for SL positioning including NI-LR, Immediate Location requests and Deferred location requests which can be re-used as in Uu positioning. Send LS to SA2 confirming whether NI-LR, Immediate Location requests and Deferred location requests are supported for SL Positioning. 
Remaining parameters on SL Positioning QoS 
[bookmark: OLE_LINK12]SA2 has concluded that the 5GC authorizes and provisions the PQI to the UE with a mapping to the Ranging/SL positioning service when PC5-U is used as the SLPP transport layer. RAN2 has further agreed that the PC5 user plane architecture is used as the SLPP transport layer. The Location Services (LCS) QoS parameters, including accuracy and latency of direction and distance, may also be authorized and provisioned according to SA2. They further expect that the RAN WGs to evaluate if that's a correct understanding of the positioning QoS parameters.
From RAN2 perspective, the positioning QoS parameters may include and have already been communicated to SA2:
1) Horizontal/Vertical Absolute Positioning Accuracies, verticalCoordinateRequest (in meters) 
2) Horizontal/Vertical Relative Positioning Accuracies (in meters) 
3) Ranging for Distance Accuracy (in meters)
4) Ranging for Direction Accuracy (in degrees or radians)
5) Response Time for absolute/relative position and ranging
6) Velocity request. 

The QoS parameters should reflect the relative horizontal accuracy, relative vertical accuracy, horizontal distance, vertical distance and direction accuracy requirements. This should be reflected in messages containing common parameters requesting location information elements in SLPP. 

Proposal 9: RAN2 to introduce the additional QoS parameters in the SLPP RequestLocationInformation message:
· Relative horizontal accuracy
· Relative vertical accuracy, 
· Horizontal range, 
· Vertical range, 
· Direction accuracy in terms of azimuth and zenith/elevation accuracy.  
Remaining issue on Stage 3 CommonIEsProvideLocationInformation field
In the SLPP ProvideLocationInformation message, a CommonIEsProvideLocationInformation field rangeAndDirection has been defined in the latest TS 38.355 v1.2.0 running CR under LocationCoordinates. The range is normally based on the distance between two UEs in terms of the metric units of length, e.g. meters. However, based on the latest running CR, the metric of range is unclear, which gives further ambiguity on the value ranges associated to the range parameter, i.e. INTEGER (0..50000). If the metric is in meters, then a maximum value 50000 meters is too large a value, 50km, for a range result. The SL coverage range is normally within the range of 500 m but a maximum of distance of 1000m may be set.

In addition, the elevation angle is defined as the vertical angle measured from a reference plane, such as the horizontal ground, to the point where a SL-PRS signal arrives at the antenna. This indicates the vertical direction of the transmitted SL-PRS signal relative to the receiving UE’s position and therefore elevation angles are measured from 0 degrees (the horizon) to 90 degrees.

[bookmark: _Hlk149673509]CommonIEsProvideLocationInformation ::= SEQUENCE {
    locationEstimate                        LocationCoordinates    OPTIONAL, -- [locationTargetUe-sl-pos](Up to RAN2)
    velocityEstimate                        Velocity               OPTIONAL,
    locationError                           LocationError          OPTIONAL,
    earlyFixReport                          EarlyFixReport         OPTIONAL,
    ...
}

[bookmark: _Hlk148641826]LocationCoordinates ::= CHOICE {
    ellipsoidPoint                                      Ellipsoid-Point,
    ellipsoidPointWithUncertaintyCircle                 Ellipsoid-PointWithUncertaintyCircle,
    ellipsoidPointWithUncertaintyEllipse                EllipsoidPointWithUncertaintyEllipse,
    polygon                                             Polygon,
    ellipsoidPointWithAltitude                          EllipsoidPointWithAltitude,
    ellipsoidPointWithAltitudeAndUncertaintyEllipsoid   EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
    ellipsoidArc                                        EllipsoidArc,
    rangeAndDirection                                   RangeAndDirection,
    ...
}

RangeAndDirection ::= SEQUENCE {
    range                 Range       OPTIONAL,
    azimuth               Azimuth     OPTIONAL,
    elevation             Elevation   OPTIONAL
}

Range ::= SEQUENCE {
    rangeResult                  INTEGER (0..50000), 
    uncertainty                  INTEGER (0..127),
    confidence                   INTEGER (0..100)             OPTIONAL
}

Azimuth ::= SEQUENCE {
    azimuthResult                INTEGER (0..359), 
    uncertainty                  INTEGER (0..127),
    confidence                   INTEGER (0..100)             OPTIONAL
}

Elevation ::= SEQUENCE {
    elevationResult              INTEGER (0..179), 
    uncertainty                  INTEGER (0..63),
    confidence                   INTEGER (0..100)             OPTIONAL
}

Proposal 10: Clarify that RangeResult field under the LocationCoordinates IE of the CommonIEsProvideLocationInformation IE is in metric units of meters and update the value range to INTEGER (0..999).
Proposal 11: Clarify that the AzimuthResult and ElevationResult field under the LocationCoordinates IE of the CommonIEsProvideLocationInformation IE is in metric units of degrees and update the ElevationResult value rage to INTEGER (0..89).
SL Positioning Techniques
1.1.1 Hybrid Uu and SL Positioning
RAN2 has confirmed combination of Uu-and PC5-based positioning/hybrid Uu and PC5 based positioning is one of the supported operation scenarios. A typical scenario for hybrid positioning is shown in Figure 2, where a target-UE obtains measurements or transmits the reference signals for positioning on both Uu and PC5 interfaces.
[image: ]
[bookmark: _Ref127441465]Figure 2: A typical scenario for hybrid Uu and SL positioning


Hybrid Uu and SL positioning can be initiated from standalone Uu or sidelink (SL) positioning when current Uu or SL positioning or cannot satisfy the requirements of the positioning/location service. To accelerate the initiation of hybrid Uu and SL positioning, the hybrid positioning may be initiated during any specific time in the process of current standalone Uu or sidelink positioning procedure rather than after receiving the measurement report. To achieve this, target UE may be (pre)configured with some conditions to trigger the hybrid positioning promptly. Specifically, when the signal quality of existing Uu/PC5 link is lower than a pre-defined threshold during a period of time, when the received location information reports indicates related failure cause, or when the position estimate results cannot satisfy the QoS of positioning service, the hybrid Uu and PC5-based positioning may be initiated to enhance the performance. 
In addition, it would be also beneficial to understand the coordination between performing Uu and SL positioning measurements. If measurement reports over sidelink and over Uu link are not aligned, the two types of measurement report cannot be matched to the same location of target UE, thus declining the positioning performance. This issue can be solved by aligning the measurement windows for Uu and SL via configuration. The interactions between UE, gNB and LMF may be required. However, further RAN1 input may be required on this aspect regarding the measurement procedure for Hybrid Uu and SL positioning measurements.
Proposal 12: Hybrid Uu and SL positioning can be initiated from standalone Uu positioning or standalone SL positioning when either Uu or SL positioning cannot satisfy the positioning requirements/QoS. FFS any triggers from RAN2 perspective and RAN1 feedback may be required for any measurement and processing impacts from hybrid Uu and SL positioning.
SL Positioning Configuration and Resource Allocation
Periodic SL-PRS transmission Request – RRC message
During the RAN2#123 meeting [6], it was further agreed that:
	At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.


A remaining issue is to design the content of UE request RRC message. As baseline, the legacy Sidelink UE information message can be used as a starting point to convey the key information required in order for the gNB to determine UEs, which are interested in SL Positioning. This can serve the following functions:
· Determine if a UE is interested or no longer interested to receive or transmit SL positioning messages and/or SL-PRS,
· Determine if a UE is requesting assignment or release of transmission resource for SL positioning messages and/or SL-PRS,
· Determine if a UE is reporting SL Positioning QoS parameters and/or associated SL transport QoS profile(s) related to SL positioning,
· Enables a UE to report sidelink positioning UE capability information of the associated peer (Rx UEs) for communication of all cast types.
[bookmark: _Hlk149645072]Proposal 13: RRC SidelinkUEInformationNR message used to perform SL-PRS periodic request and convey interested UEs in performing SL Positioning to the gNB is re-used as a starting point.
The potential contents of the RRC SidelinkUEInformationNR message are shown in Table 1. 
[bookmark: _Ref149655733]Table 1: Candidate SL Positioning information to be included in the Sidelink UE information message
	Parameter
	Description

	SL-PRS Rx Interested Frequency List 
	Indicates the index of frequency for which the UE is interested to receive SL Positioning (SLPP) messages or SL-PRS. FFS the dependency of the Rx frequency list provided in SIB 12 or if any Rx frequencies are provided in a SIB. FFS the dependency of the Rx frequency list provided in SIB 12 or if any Rx frequencies are provided in a SIB.

	SL-PRS Source Identity of Anchor or Target UE
	Indicates the Source Layer-2 ID to be used to establish a PC5 link with the respective target UE or Anchor UE. FFS case that a server UE is requesting resources on behalf of a SL-PRS transmitting UE, e.g., anchor UE or target UE.

	SL-PRS Transmission Resource Request 
	Parameters to request the transmission resources for SL-PRS to the serving gNB, e.g., SL-PRS configuration. FFS SL-PRS configuration parameters.

	>SL Positioning UE Capability Information
	Indicates the SL Positioning UE capability to the network. FFS which type of capabilities for performing SL positioning are conveyed using the SL Positioning capabilities IE under SL Positioning-related information.

	>SL-PRS Cast Type
	Indicates the cast type for the corresponding destination for which to request the resources for SL-PRS and/or SLPP messages

	>SL-PRS Destination ID(s)
	Indicates the destination layer 2 ID(s) for which the SL Positioning TX resource request and allocation from the network are applicable.

	>SL Positioning Transport QoS Information List or SL QoS Flow ID
	Includes the QoS profile of the sidelink QoS flow related to SL Positioning messages, which is applicable to SL Positioning messages. Uniquely identifies one sidelink QoS flow between the UE and the serving gNB, which is unique for different destination and cast type indicated above.

	>SL RLC Mode Indications
	Indicates the RLC mode and optionally the related QoS profiles for the sidelink radio data bearer, which has not been configured by the network and is initiated by another target-UE, anchor-UE or server-UE in unicast, groupcast or broadcast. The RLC mode for one sidelink radio bearer is aligned between UE and NW by the SL QoS Flow ID

	>SL-PRS Tx Frequency List
	Each entry of this field indicates the index of frequency on which the UE is interested to transmit SL-PRS. FFS the dependency of the Tx frequency list provided in SIB 12 or if any Rx frequencies are provided in a SIB.

	> SL-PRS Tx Synchronisation List
	A list of synchronization reference used by the requesting UE. The requesting UE shall include the same number of entries, listed in the same order, as in SL Tx Frequency List, i.e. one for each carrier frequency included in SL Tx Frequency List. The synchronization references may include GNSS synch source, eNB/gNB sync source, or sync reference UE

	> SL-PRS Session ID
	Indicates the particular SL positioning session ID for which the transmission resource is requested. A UE may request resources for one or more parallel SL positioning sessions. This information can be retrieved via cross layer interaction between SLPP and RRC.

	UE-type
	Indicates whether the UE is acting as an Anchor UE, target UE, Server UE, or Client UE. .

	> SL-PRS Methods
	Indicates the SL positioning method for which the transmission resources are requested for transmission of SL-PRS.

	>SL-PRS QoS Information List
	Indicates the associated Positioning QoS associated to the SL-PRS transmission request including SL-PRS priority

	SL Positioning Transmission Resource Discovery Request 
	Parameters to request the transmission resources for SL positioning discovery to the serving gNB in the Sidelink UE Information report

	>SL Positioning Cast Type SL Positioning Discovery 
	Indicates the cast type for the corresponding destination for which to request the SL positioning discovery messages

	>SL Positioning Discovery Destination ID
	Indicates the destination-L2 ID for which the SL Positioning discovery resource request and allocation from the network are applicable.

	> SL Positioning Discovery Source ID
	Indicates the source-L2 ID of SL Positioning discovery transmission by target-UE, anchor-UE, server-UE, Client UE or the like.

	>SL Positioning Tx Discovery Frequency List
	Each list entry indicates the index of frequency on which the UE is interested to transmit SL Positioning Discovery messages. 


Proposal 14: Potential contents for the RRC SidelinkUEInformationNR message used to perform SL-PRS periodic request may include at least the following:
· SL-PRS Rx Interested Frequency List. FFS the dependency of the Rx frequency list provided in SIB 12 or if any Rx frequencies are provided in a SIB.
· SL-PRS Source Identity of Anchor or Target UE. FFS case that a server UE is requesting resources on behalf of a SL-PRS transmitting UE, e.g., anchor UE or target UE.
· SL-PRS Transmission Resource Request. FFS SL-PRS configuration parameters.
· SL Positioning UE Capability Information. FFS which type of capabilities for performing SL positioning are conveyed using the SL Positioning capabilities IE under SL Positioning-related information
· SL-PRS Cast Type
· SL -PRS Destination ID(s)
· SL Positioning Transport QoS Information List or SL QoS Flow ID
· SL Positioning QoS Information List including SL-PRS priority
· SL RLC Mode Indications
· SL-PRS Tx Synchronisation List. FFS Tx Synchronisation information of other UEs.
· SL Positioning Session ID
· SL Positioning Methods
· SL Positioning Discovery-related information, FFS type of discovery information, e.g., cast type, destination ID list, etc.
Another remaining issue is the LMF involvement in providing a SL-PRS/SLPP grant. Due to the dynamic and distributed nature of SL, the gNB is responsible for providing the Type 1 or Type 2 resource grants including activation/release of resources. In Uu positioning, the LMF could at best provide a semi-static DL-PRS configuration for which the UE may measure additional resources.  In the case of SL positioning, the LMF may be involved in providing some high-level SL positioning/SL-PRS information. The LMF may deliver the SL-PRS (SL Positioning) assistance data, comprising of Scheme 1 and/or Scheme 2 resource pool information in a semi-static manner to the UE via SLPP signalling, e.g., upon request by the UE/device or periodically after a period of time. This may be beneficial, as the LMF may have multiple SL positioning data sets from multiple NG-RAN nodes, however such SL positioning assistance data delivery mechanism may not be dynamic enough.
Proposal 15: The LMF may provide high-level semi-static SL-PRS resource information, e.g., Scheme 1 and/or Scheme 2 resource pool information of multiple gNBs via SLPP ProvideAssistanceData message to a requesting UE. FFS type of resource pool information and related RAN3 impacts for LMF to receive such resource pool information. 
· NOTE: This does not imply that LMF grants resources for SL-PRS transmission.
SL-PRS Priority to SL Positioning QoS Mapping
During the RAN2#123 meeting [6], it was further agreed that:
	Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS. (14/14)


In the case of SL positioning QoS, location/distance/direction accuracy and response time are key SL positioning QoS metrics. One key aspect is that accuracy may be inversely proportional to the positioning latency. In legacy SL communication, the priority values were derived from PQI information, which conveyed the transport QoS information. However, in the case of SL-PRS it should be further discussed, at which layer should the SL-PRS be mapped to the SL positioning QoS.
Proposal 16: RAN2 to further discuss, the layer at which the SL-PRS to SL Positioning QoS is mapped, e.g., SLPP layer or AS layer.
The next issue is to determine the type of SL Positioning QoS parameters to be mapped to the SL-PRS priority. A few options may be considered to perform SL-PRS priority mapping.
Option A- SL-PRS Priority mapping based on Location Accuracy
One method would be to map SL-PRS priority mapping as a function of accuracy. However, multiple accuracies can be defined in terms of: 
· Absolute Location
· Absolute Horizontal Location Accuracy
· Absolute Vertical Location Accuracy
· Relative Location 
· Relative Horizontal Location Accuracy
· Relative Vertical Location Accuracy
· Ranging for Distance 
· Horizontal Distance Location Accuracy
· Vertical Distance Location Accuracy
· Ranging for Direction
· Azimuth Angle of Arrival Direction Accuracy
· Zenith Angle of Arrival Direction Accuracy
The principle is that LCS requests associated with higher location accuracies are assigned higher priorities. The horizontal/vertical absolute/relative/distance accuracy can be based on value ranges and exemplary illustration is shown in Table 2. However, SL-PRS Priority mapping based on Location Accuracy does not consider direction accuracy in terms of azimuth or elevation accuracy due to SL-AoA method.
[bookmark: _Ref149668119][bookmark: _Hlk149668138]Table 2: SL-PRS Priority mapping based on Location Accuracy
	SL-PRS Priority Codepoint
	Horizontal/Vertical Absolute/Relative/Distance Accuracy (ε in meters)
FFS Value ranges (exemplary illustrations)

	000
	0.1≤ ε ≤0.3

	001
	0.4≤ ε ≤0.6

	010
	0.7≤ ε ≤1.3

	011
	1.4≤ ε ≤1.6

	100
	1.7≤ ε ≤2.7

	101
	2.8≤ ε ≤12.8

	110
	12.9≤ ε ≤32.9

	111
	ε≥33


 Option B- SL-PRS Priority mapping based on Direction Accuracy
In this case, LCS requests associated with higher direction accuracies are assigned higher priorities. The direction accuracy can be in terms of azimuth and/or elevation (zenith) angles as shown in Table 3.
[bookmark: _Ref149668914]Table 3: SL-PRS Priority mapping based on Direction Accuracy
	SL-PRS Priority Codepoint
	Azimuth/Elevation(Zenth) Direction Accuracy (θ in degrees)
FFS Value ranges (exemplary illustrations)

	000
	0≤ θ < 45

	001
	45 ≤ θ < 90

	010
	90 ≤ θ < 135

	011
	135 ≤ θ < 180

	100
	180 ≤ θ < 225

	101
	225 ≤ θ < 270

	110
	270 ≤ θ < 315

	111
	315 ≤ θ < 360


Option C- SL-PRS Priority mapping based on Response time
In another option, LCS requests associated with lower response time are assigned higher priorities. The response times may be expressed in terms of various value ranges as shown in Table 4. 
[bookmark: _Ref149669444]Table 4: SL-PRS Priority mapping based on Response Time
	SL-PRS Priority Codepoint
	Positioning Response Time/End-to-end Positioning Latency (τ) in ms 
FFS Value ranges (exemplary illustrations)

	000
	0≤ τ < 50

	001
	50 ≤ τ < 100

	010
	100 ≤ τ < 300

	011
	300 ≤ τ < 600

	100
	600 ≤ τ < 900

	101
	900 ≤ τ <5000

	110
	5000 ≤ τ < 10000

	111
	10000 ≤ τ < 20000


Option D- SL-PRS Priority mapping based on a combination of Options A, B, or C
In another option, LCS requests associated with a combination of Options A, B, or C may be mapped to SL-PRS Priorities. A SL Positioning LCS QoS Class may be defined which comprises any one or more combination of location accuracy, direction accuracy, or response time. It would be up to implementation to define an SL Positioning LCS QoS Class (SPLQC) as a function of any one or more combination location accuracy, direction accuracy, or response time. Table 5is an exemplary illustration of SL-PRS priority mapping based on pre-defined SPLQCs.
[bookmark: _Ref149827647]Table 5: SL-PRS Priority mapping based on a SL Positioning LCS QoS Class definition, which may consist of any one or more combinations of Options A, B, or C
	SL-PRS Priority Codepoint
	SL Positioning LCS QoS Classes (SPLQC)
(NOTE: Up to implementation as to how to define an SPLQC as function of any one or more combination of location accuracy, direction accuracy, or response time)

	000
	1

	001
	2

	010
	3

	011
	4

	100
	5

	101
	6

	110
	7

	111
	8


Proposal 17: Consider the following options for SL-PRS priority mapping based on various SL positioning QoS Parameters:
· Option A - SL-PRS Priority mapping based on Location Accuracy
· Option B- SL-PRS Priority mapping based on Direction Accuracy
· Option C- SL-PRS Priority mapping based on Response time
· Option D -SL-PRS Priority mapping based on a SL Positioning LCS QoS Class definition, which may consist of any one or more combinations of Options A, B, or C. Note: It may be up to UE implementation as to how define 8 SL Positioning LCS QoS Classes in one-to-one mapping to SL-PRS priority.
Definition of SL-PRS delay budget 
During the RAN1#114 meeting [9], the following was agreed with regard to SL-PRS resource (re-)selection:
	RAN1#114 Agreement
For Scheme 2, in dedicated resource pools, with regards to the procedure for determining the subset of resources to be reported to higher layers, when triggering the resource (re-)selection procedure, the higher layers provide the following parameters for candidate SL-PRS transmission(s):
· resource pool from which to report SL-PRS resources
· Priority
· Delay budget
· Reservation period
· List of resources for pre-emption and re-evaluation
· Set of SL-PRS resource ID (s) which can include all (pre-)configured SL-PRS resource IDs


Furthermore, during the RAN2#123bis meeting [7], the following MAC conditions were agreed for resource (re-)selection:
	The following two conditions are not applicable for the conditions for resource selection/reselection for dedicated resource pool. 
 if PSCCH duration(s) and 2nd stage SCI on PSSCH for all transmissions of a MAC PDU of any selected sidelink grant(s) are not in SL DRX Active time as specified in clause 5.28.3 of the destination that has data to be sent.
 if the selected sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by RRC in sl-MaxMCS-PSSCH associated with the selected MCS table and the UE selects not to segment the RLC SDU
If the transmission with the selected grant cannot fulfill the remaining SL-PRS delay budget, resource selection/reselection is performed.


In legacy SL communication, the PDB associated with the PQI defines an upper bound for the time that a transmitted packet may be delayed between a Tx UE and Rx UE(s) over PC5 reference point as defined in clause 5.4.3.4 of TS23.287. 
Since transmission SL-PRS results in an instantaneous L1 measurement, the same intention of PDB may not be applicable in the case of determining the required SL-PRS delay budget. The SL-PRS delay budget can be determined as a function of the SL positioning QoS. It can be further determined, which particular SL positioning QoS parameters can be used to derive the upper bound by which to transmit SL-PRS.
Proposal 18: SL-PRS delay budget can be determined as a function of the SL positioning QoS. FFS which parameters can be used to determine the SL-PRS delay budget.
SL Reporting Types
The SL Positioning framework should also be capable of supporting different types of reporting of both SL positioning measurements and absolute/relative location estimate. Table 6 shows the various reporting types depending on the reporting configuration.
[bookmark: _Ref101255069]Table 6: Types of SL Positioning Reporting
	SL Positioning Reporting Types
	Overview

	One-shot
	· The UE/device performing measurements may report to the positioning calculation entity in a one-shot manner to support immediate reporting.
· The UE (positioning calculation) entity may report the absolute/relative location estimate to the requesting node/network entity, e.g., UE, LMF, etc.

	Triggered
	· The UE/device performing measurements may report to the positioning calculation entity based on defined event-based criteria, e.g., based on a location change/cell change.
· The UE/device performing positioning calculation may report the location estimate to the requesting entity upon trigger of a configured event.

	Periodic
	· The UE/device may provide periodic positioning measurement or location estimate reports with the same time interval between two consecutive reports.


  
The latest TS38.355 v1.2.0 running CR supports one-shot (by using ResponseTime) and periodic reporting, however there is a further FFS for triggered reporting. Another advantage of triggered reporting support is the reduction on reporting overhead observed in periodic reporting based on certain configured events. Example of triggered events may include change of coverage status, an area event where a UE enters/leaves an area or motion-triggered events, e.g., UE deviates from a predefined straight line distance.
Proposal 19: Support the following additional SL Positioning measurement reporting type:
· Triggered reporting. FFS the configured events, e.g., area events, to enable triggered reporting.
Conclusion
The following observation has been noted as part of the presented paper:
Observation 1: Anchor nodes with known locations such as UEs and RSUs can enable certain SL positioning techniques such as SL-TDoA.
The proposals relating to discussed SL Positioning open issues are summarized as follows:
Proposal 1: RAN2 to confirm the NR PC5 link between UE-C and UE-B as part of the NR-only partial coverage scenario in the SL Positioning baseline architecture.
Proposal 2: RAN2 to remove the “FFS LTE-Uu” link between UE-B and ng-eNB in the SL positioning baseline architecture.
Proposal 3: Introduce a new Section 8.x in TS38.305, that provides a general description, transferred information between nodes, and positioning procedures for each of the supported SL positioning methods, i.e., SL-TDOA, SL-TOA, SL-RTT and SL-AoA.
Proposal 4:  RAN2 to further consider the specification impact of lower layer parameters such as SL RS/PRS RSRP, SL-PRS LOS/NLOS and coverage status as dynamic parameters for anchor UE selection.
Proposal 5:  RAN2 to introduce the concept of an active anchor UE that is defined as an anchor UE which has been filtered from a set of discovered candidate UEs during an ongoing SLPP session. The list of active anchor UEs may be shared and updated with an LMF or server UE.
Proposal 6: RAN2 to further discuss the specification impact for the selection of the reference anchor UE used to derive a SL-RSTD measurement.  The selection of an active reference anchor UE may utilize similar dynamic parameters used for active anchor UE selection.
Proposal 7: For UE identification, in the case of network-based and UE-only positioning, consider the destination layer-2 ID e.g., for associating SL positioning measurements in a measurement report and source ID. FFS association between Application layer ID and destination layer-2 ID for LMF awareness.
Proposal 8: RAN2 to confirm with SA2 on the supported location services for SL positioning including NI-LR, Immediate Location requests and Deferred location requests which can be re-used as in Uu positioning. Send LS to SA2 confirming whether NI-LR, Immediate Location requests and Deferred location requests are supported for SL Positioning.
Proposal 9: RAN2 to introduce the additional QoS parameters in the SLPP RequestLocationInformation message:
· Relative horizontal accuracy
· Relative vertical accuracy, 
· Horizontal range, 
· Vertical range, 
· Direction accuracy in terms of azimuth and zenith/elevation accuracy.
Proposal 10: Clarify that RangeResult field under the LocationCoordinates IE of the CommonIEsProvideLocationInformation IE is in metric units of meters and update the value range to INTEGER (0..999).
Proposal 11: Clarify that the AzimuthResult and ElevationResult field under the LocationCoordinates IE of the CommonIEsProvideLocationInformation IE is in metric units of degrees and update the ElevationResult value rage to INTEGER (0..89).
Proposal 12: Hybrid Uu and SL positioning can be initiated from standalone Uu positioning or standalone SL positioning when either Uu or SL positioning cannot satisfy the positioning requirements/QoS. FFS any triggers from RAN2 perspective and RAN1 feedback may be required for any measurement and processing impacts from hybrid Uu and SL positioning.
Proposal 13: RRC SidelinkUEInformationNR message used to perform SL-PRS periodic request and convey interested UEs in performing SL Positioning to the gNB is re-used as a starting point.
Proposal 14: Potential contents for the RRC SidelinkUEInformationNR message used to perform SL-PRS periodic request may include at least the following:
· SL-PRS Rx Interested Frequency List. FFS the dependency of the Rx frequency list provided in SIB 12 or if any Rx frequencies are provided in a SIB.
· SL-PRS Source Identity of Anchor or Target UE. FFS case that a server UE is requesting resources on behalf of a SL-PRS transmitting UE, e.g., anchor UE or target UE.
· SL-PRS Transmission Resource Request. FFS SL-PRS configuration parameters.
· SL Positioning UE Capability Information. FFS which type of capabilities for performing SL positioning are conveyed using the SL Positioning capabilities IE under SL Positioning-related information
· SL-PRS Cast Type
· SL -PRS Destination ID(s)
· SL Positioning Transport QoS Information List or SL QoS Flow ID
· SL Positioning QoS Information List including SL-PRS priority
· SL RLC Mode Indications
· SL-PRS Tx Synchronisation List. FFS Tx Synchronisation information of other UEs.
· SL Positioning Session ID
· SL Positioning Methods
· SL Positioning Discovery-related information, FFS type of discovery information, e.g., cast type, destination ID list, etc.
Proposal 15: The LMF may provide high-level semi-static SL-PRS resource information, e.g., Scheme 1 and/or Scheme 2 resource pool information of multiple gNBs via SLPP ProvideAssistanceData message to a requesting UE. FFS type of resource pool information and related RAN3 impacts for LMF to receive such resource pool information. 
· NOTE: This does not imply that LMF grants resources for SL-PRS transmission.
Proposal 16: RAN2 to further discuss, the layer at which the SL-PRS to SL Positioning QoS is mapped, e.g., SLPP layer or AS layer.
Proposal 17: Consider the following options for SL-PRS priority mapping based on various SL positioning QoS Parameters:
· Option A - SL-PRS Priority mapping based on Location Accuracy
· Option B- SL-PRS Priority mapping based on Direction Accuracy
· Option C- SL-PRS Priority mapping based on Response time
· Option D -SL-PRS Priority mapping based on a SL Positioning LCS QoS Class definition, which may consist of any one or more combinations of Options A, B, or C. Note: It may be up to UE implementation as to how define 8 SL Positioning LCS QoS Classes in one-to-one mapping to SL-PRS priority.
Proposal 18: SL-PRS delay budget can be determined as a function of the SL positioning QoS. FFS which parameters can be used to determine the SL-PRS delay budget.
Proposal 19: Support the following additional SL Positioning measurement reporting type:
· Triggered reporting. FFS the configured events, e.g., area events, to enable triggered reporting.
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