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In RAN2#122 meeting, the agreements of sidelink positioning (including ranging) in NR systems were made as below:
	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.
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.
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.


In this contribution, we discuss the architecture, signalling procedures and left issues of SL positioning and give our views and proposals. 
2 Stage-2 impact
2.1 NG-RAN UE Positioning Architecture
RAN2 has agreed to take the follow Sidelink Positioning Architecture in Figure 2.1-1  as baseline in TS 38.305.

Figure 2.1-1 UE Sidelink Positioning Overall Architecture applicable to NG-RAN
There are two FFS in the architecture: 
FFS 1: Whether LTE Uu can be used for UE B;
FFS 2: Whether NR PC5 connection is needed to be captured between UE B and UE C.
For FFS 1, more cases should be captured in the architecture. For Uu interface, both NR-only UE and LTE+NR UE need to be involved in the architecture. UE B is a NR only capable UE, it can be shown in the architecture explicitly.
Proposal 1:  UE B is a NR-only UE without LTE-Uu in the Sidelink Positioning Architecture.
For FFS 2, it can express the case that multiple UEs are included in a SL positioning session. Furthermore, if proposal 1 is agreed, NR PC5 connection between UE B and UE C can also express the partial coverage scenario that out of coverage UE (UE C) connected with NR-only in coverage UE (UE B). Therefore, NR PC5 connection between UE B and UE C can be kept.
Proposal 2:  NR PC5 connection between UE B and UE C can be kept in the Sidelink Positioning Architecture.
2.2 Signalling protocols and interfaces
2.2.1 Location Service Support Operations
In TS 23.586 [8], UE-only operation and network-based operation are introduced for ranging/sidelink positioning control procedures. “In coverage”, “partial coverage” and “out of coverage” are not used.
	Either UE-only Operation or Network-based Operation is applied in the Ranging/Sidelink Positioning control procedures.
UE-only Operation as specified in this clause is applied for the following cases:
-	Neither Target UE nor SL Reference UE is served by NG-RAN.
-	Network-based Operation is not supported by the 5GC network:
-	When Network-based Operation is not supported by the 5GC network, indication on whether the UE is allowed to use UE-only operation to perform Ranging/ SL Positioning is included in the Policy/Parameter provisioned to UE as defined in clause 5.1.1.2, and is provisioned to the UE as defined in clause 5.1.1.1. The Target UE will take it into account to initiate UE-only operation procedure.
-	SL-MO-LR request is rejected by the network.
For any other cases, Network-based Operation as specified in clauses 6.20 of TS 23.273 [8] is applied.


Proposal 3: RAN2 to apply terms of “UE-only Operation” and “Network-based Operation” defined in TS 23.586 by SA2 for SLPP procedures.
In addition, SA2 defined the cases for UE-only Operation:
Case 1: Neither Target UE nor Reference UE is served by NG-RAN;
Case 2: Network-based Operation is not supported by the 5GC network.
So we can observe that Case 1 is out of coverage scenario and Case 2 is in coverage scenario, but SLPP is not supported by LMF.
Observation 1: If any one of target UE and anchor UEs is in coverage and a SLPP capable LMF is available, “Network-based Operation” is applied. Otherwise, “UE-only Operation” is applied.
Considering the time limit of WI, RAN2 may prioritize the case of both target UE and anchor UEs are in coverage scenario for Network-based Operation.
Proposal 4: RAN2 prioritize the cases below:
UE-only Operation:
· Neither Target UE nor Anchor UE is served by NG-RAN;
· Network-based Operation is not supported by the 5GC network.
Network-based Operation: 
· Both target UE and anchor UEs are served by NG-RAN and Network-based Operation is supported by the 5GC network.
Furthermore, SL-MT-LR and SL-MO-LR procedures are specified to support the Network-based Sidelink Positioning in TS 23.586.
For UE-only Operation, the sidelink location service request is from client UE or target UE itself and target UE should send sidelink location response to the requested node.

 Figure 2.2-1: Location Service Support for UE-only Operation
[bookmark: _Toc52567303][bookmark: _Toc130939291]Proposal 5: Capture Figure 2.2-1 as Location Service Support for UE-only Operation in clause 5.2 UE Positioning Operations in TS 38.305.
For Network-based Operation, the location service procedure is similar as Uu positioning. 


Figure 2.2-2: Location Service Support for Network-based Operation 
Proposal 6: Capture Figure 2.2-2 as Location Service Support for Network-based Operation in clause 5.2 UE Positioning Operations in TS 38.305. 
2.2.2 PDCP SDU type, Protocol stack and SLPP PDU Transfer for SLPP between UEs
In TS 38.305 clause 6, signalling protocols and interfaces are included for positioning. To support SL positioning, a new clause 6.x Signalling between UEs should be defined.
Proposal 7: Introduce a new clause 6.x Signalling between UEs for SL positioning in TS 38.305.
And the NR-PC5 interface should also be introduced in TS 38.305 clause 6.1 to support SL positioning. 
Proposal 8: Introduce the NR-PC5 interface in TS 38.305 clause 6.1 to support SL positioning.
Furthermore, the Sidelink Positioning Protocol (SLPP) should be introduced in TS 38.305 clause 6.2.
Proposal 9: Introduce the Sidelink Positioning Protocol (SLPP) in TS 38.305 clause 6.2.
PDCP SDU type for SLPP between UEs
In TS 23.586 [8], SLPP message is carried with "Non-IP" PDCP SDU type for V2X capable UEs and "Unstructured" PDCP SDU type for 5G ProSe capable UEs.
	RSPP messages are common for V2X capable UEs and 5G ProSe capable UEs. PC5-U is used as the transport layer for RSPP. The RSPP message is carried using "Non-IP" PDCP SDU type for V2X capable UEs as defined in clause 6.1.1 of TS 23.287 [6], and "Unstructured" PDCP SDU type for 5G ProSe capable UEs as defined in clause 6.1.2.2 of TS 23.304 [7].


Observation 2: SLPP message is carried with "Non-IP" PDCP SDU type for V2X capable UEs and "Unstructured" PDCP SDU type for 5G ProSe capable UEs.
Protocol stack for SLPP between UEs
In clause 6.1.1 of TS 23.287, PC5 User Plane Protocol stack for V2X is below.


In clause 6.1.2.2 of TS 23.304, PC5 User Plane Protocol stack for Prose is below.


Similar as PC5 User Plane Protocol stack for V2X and ProSe, SLPP layer is over non-IP and unstructured layer.


Figure 2.2-3: Protocol stack for SLPP
Proposal 10: Capture Figure 2.2-3 as the protocol stack of SLPP between UEs in TS 38.305 clause 6.x.1, i.e., SLPP layer is over Non-IP/Unstructured layer.
Since both "Non-IP" and "Unstructured" PDCP SDU type had been supported in TS 38.323, there isn’t stage 3 specification impact.
Proposal 11: There isn’t any stage 3 specification impact on PDCP SDU type for SLPP message in TS 38.323.
SLPP PDU Transfer between UEs
RAN2 has agreed that SLPP messages shall be transmitted over PC5-U between UEs. Therefore, it is unnecessary to define SLPP PDU Transfer between UEs in TS 38.305.
Proposal 12: It is unnecessary to included figure of SLPP PDU Transfer between UEs in TS 38.305.
2.2.3 SLPP PDU Transfer between LMF and UE
In RAN2#122 meeting, it was agreed that SLPP carried over NAS is used between UE and LMF. 
SLPP protocol stack between LMF and UE
Based on the agreement, the SLPP protocol stack between LMF and UE is similar as LPP. Figure 2.2-4 shows the protocol layering used to support transfer of SLPP messages between an LMF and UE. The SLPP PDU is carried in NAS PDU between the AMF and the UE.


Figure 2.2-4: SLPP protocol stack between LMF and UE
Proposal 13: Capture Figure 2.2-4 as the protocol stack of SLPP between LMF and UE in TS 38.305 clause 6.4.1.
SLPP PDU Transfer between LMF and UE
Based on the agreement, an LPP PDU transfers between an LMF and UE can be reused for SLPP PDU transfers between an LMF and UE. Figure 2.2-5 shows the transfer of an SLPP PDU between an LMF and UE.


Figure 2.2-5: SLPP PDU transfer between LMF and UE (network- and UE-triggered cases)
1.	Steps 1 to 4 may occur before, after, or at the same time as steps 5 to 8. Steps 1 to 4 and steps 5 to 8 may also be repeated. Steps 1 to 4 are triggered when the LMF needs to send an SLPP message to the UE as part of some SLPP positioning activity. The LMF then invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a SLPP PDU to the UE. The service operation includes the SLPP PDU together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].
2.	If the UE is in CM-IDLE state (e.g. if the NG connection was previously released due to data and signalling inactivity), the AMF initiates a network triggered service request as defined in TS 23.502 [26] in order to establish a signalling connection with the UE and assign a serving NG-RAN node.
3.	The AMF includes the SLPP PDU in the payload container of a DL NAS Transport message, and a Routing Identifier identifying the LMF in the Additional Information of the DL NAS Transport message defined in TS 24.501 [29]. The AMF then sends the DL NAS Transport message to the serving NG-RAN Node in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. The AMF need not retain state information for this transfer; it can treat any response in step 7 as a separate non-associated transfer.
4.	The NG-RAN Node forwards the DL NAS Transport message to the UE in an RRC DL Information Transfer message.
5.	Steps 5 to 8 are triggered when the UE needs to send an SLPP PDU to the LMF as part of some SLPP positioning activity. If the UE is in CM-IDLE state, the UE instigates a UE triggered service request as defined in TS 23.502 [26] in order to establish a signalling connection with the AMF and assign a serving NG-RAN node.
6.	The UE includes the SLPP PDU in the payload container of an UL NAS Transport message, and the Routing Identifier, which has been received in step 4, in the Additional Information of the UL NAS Transport message defined in TS 24.501 [29]. The UE then sends the UL NAS Transport message to the serving NG-RAN node in an RRC UL Information Transfer message.
7.	The NG-RAN node forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.
8.	The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the Routing Identifier received in step 7. The service operation includes the SLPP PDU received in step 7 together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].
Proposal 14: Capture Figure 2.2-5 as SLPP PDU Transfer between LMF and UE in TS 38.305 clause 6.4.
2.3 General NG-RAN UE Positioning procedures
2.3.1 SLPP procedures
In RAN2#119bis meeting, the SLPP procedures were agreed as below.
	Proposal 3 (modified): In order to enable sidelink positioning, SLPP/RSPP shall support at least the following functionalities:
1.	SL Positioning Capability Transfer
2.	SL Positioning Assistance Data exchange
3.	SL Location Information Transfer
4.	Error handling
5.	Abort


TS 38.305 clause 7 is general NG-RAN UE positioning procedures. To support SL positioning, a new clause 7.x General SLPP procedures for UE SL Positioning should be introduced.
Proposal 15: Introduce a new clause 7.x General SLPP procedures for UE SL Positioning in TS 38.305.
Furthermore, SLPP procedures happen between two different UEs (target UE and anchor UE, target UE and SL positioning server UE, anchor UE and SL positioning server UE) or between UE and LMF. To simplify the specification, it can be summarized as the SLPP protocol operates between Endpoint A and Endpoint B. 
SLPP capability transfer:
The exchange of capabilities between UEs or between UE and LMF may be initiated by a request or sent as "unsolicited" information. If a request is used, the Endpoint B (target UE, anchor UE, SL positioning server UE or LMF) sends an SLPP Request Capabilities message to Endpoint A (target UE, anchor UE or SL positioning server UE)with a request for capability information. The Endpoint A sends an SLPP Provide Capabilities message.


Figure 2.3‑1: SLPP Capability Transfer procedure
1.	Endpoint B (target UE, anchor UE, SL positioning server UE or LMF) may send a request for the SLPP related capabilities of Endpoint A (target UE, anchor UE or SL positioning server UE).
2.	Endpoint A transfers its SLPP-related capabilities to Endpoint B. The capabilities may refer to particular position methods or may be common to multiple position methods.
SLPP Capability Indication procedure is used for unsolicited capability transfer.


Figure 2.3‑2: SLPP Capability Indication procedure
Proposal 16: Capture Figure 2.3-1 and Figure 2.3-2 as SLPP Capability Transfer procedure in TS 38.305.
SLPP assistance data transfer:
SLPP assistance data may be transferred either by request or unsolicited. 


Figure 2.3‑3: SLPP Assistance Data Transfer procedure
1.	Endpoint A(target UE, anchor UE or SL positioning server UE) may send a request to Endpoint B(target UE, anchor UE, SL positioning server UE or LMF) for SLPP assistance data and may indicate the particular assistance data needed.
2.	Endpoint B transfers SLPP assistance data to Endpoint A. The transferred assistance data should match any assistance data requested in step 1.
3.	Optionally, Endpoint B may transfer additional assistance data to Endpoint A in one or more additional SLPP messages.
SLPP Assistance Data Delivery procedure is used for unilateral assistance data transfer.


Figure 2.3-4: SLPP Assistance Data Delivery procedure
This procedure is unidirectional; assistance data are always delivered from Endpoint B to Endpoint A.
Proposal 17: Capture Figure 2.3-3 and Figure 2.3-4 as SLPP Assistance Data Transfer procedure in TS 38.305.
SLPP location information transfer:
The term "location information" applies both to an actual position estimate and to values used in computing position (e.g., radio measurements or positioning measurements). It is delivered either in response to a request or unsolicited.


Figure 2.3‑5: SLPP Location Information Transfer procedure
1.	Endpoint B(target UE, anchor UE, SL positioning server UE or LMF) may send a request for SLPP location information to Endpoint A(target UE, anchor UE or SL positioning server UE), and may indicate the type of location information needed and associated QoS.
2.	In response to step 1, Endpoint A transfers SLPP location information to Endpoint B. The SLPP location information transferred should match the location information requested in step 1.
3.	Optionally (e.g., if requested in step 1), Endpoint A in step 2 may transfer additional location information to Endpoint B in one or more additional SLPP messages.
SLPP Location Information Delivery procedure is used for unilateral location information transfer.


Figure 2.3‑6: SLPP Location Information Delivery procedure
Proposal 18: Capture Figure 2.3-5 and Figure 2.3-6 as SLPP Location Information Transfer procedure in TS 38.305.
SLPP error handling:
The procedure is used to notify the sending endpoint by the receiving endpoint that the receiving SLPP message is erroneous or unexpected. This procedure is bidirectional at the SLPP level; either any of role of UE or LMF may take the role of either endpoint in Figure 2.3-7.


Figure 2.3-7: SLPP Error handling
1.	Endpoint A sends a SLPP message to the Endpoint B.
2.	If Endpoint B detects that the receiving SLPP message is erroneous or unexpected, Endpoint B transfers error indication information to Endpoint A.
Proposal 19: Capture Figure 2.3-7 as SLPP Error procedure in TS 38.305.
SLPP Abort:
The procedure is used to notify the other endpoint by one endpoint to abort an ongoing SLPP procedure between the two endpoints. This procedure is bidirectional at the SLPP level; either UE or LMF may take the role of either endpoint in Figure 2.3-8.


Figure 2.3-8: SLPP Abort
1.	A SLPP procedure is ongoing between UEs or between UE and LMF.
2.	If one endpoint (Endpoint B) determines that the procedure must be aborted, and then the it sends an SLPP Abort message to the other endpoint (Endpoint A) carrying the transaction ID for the procedure.
Proposal 20: Capture Figure 2.3-8 as SLPP Abort procedure in TS 38.305.
2.4 Positioning methods
RAN1 has agreed to support single-sided and double-sided SL-RTT, SL-AoA, SL-ZoA and SL-TDOA as SL positioning methods. 
And the following measurements were agreed to support above SL positioning methods.
•	SL-PRS based Rx-Tx measurement
•	SL-PRS based RSTD measurement
•	SL-PRS based RSRP measurement
•	SL-PRS based RSRPP measurement
•	SL-PRS based RTOA measurement
•	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
Since SL positioning methods are different from legacy Uu positioning, it is proposed to introduce new clauses 8.a, 8.b, 8.c and 8.d for SL-RTT, SL-AoA, SL-ZoA and SL-TDOA separately in TS 38.305 clause 8.
Proposal 21: Introduce new clauses 8.a, 8.b, 8.c and 8.d for SL positioning methods SL-RTT, SL-AoA, SL-ZoA and SL-TDOA separately in TS 38.305.
The detail of each SL positioning methods can wait the input from RAN1. 
2.5 Summary of stage-2 impact
According to above analysis, the following clauses of TS 38.305 are impacted:
1. Introduce SL positioning architecture in clause 5.1;
2. Introduce Location Service Support for UE-only Operation and Network-based Operation in clause 5.2;
3. Introduce protocol stack of SLPP between UEs in a new clause 6.x.1;
4. Introduce protocol stack of SLPP between LMF and UE in clause 6.4.1;
5. Introduce SLPP PDU Transfer between LMF and UE in clause 6.4;
6. Introduce SLPP Capability Transfer procedure, SLPP Assistance Data Transfer procedure, SLPP Location Information Transfer procedure, SLPP Error procedure and in SLPP Abort procedure in a new clause 7.y;
7. Introduce SL positioning methods SL-RTT, SL-AoA, SL-ZoA and SL-TDOA in four new clauses 8.a, 8.b, 8.c and 8.d.
3 Stage-3 impact
3.1 SL-PRS transmission via GC/BC
RAN1 has agreed that Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are supported for SL positioning.
	From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
•	Broadcast (as a working assumption).
•	FFS: Applicability of the above cast types


In legacy SL communication and discovery, unicast/groupcast/broadcast SL layer-2 ID are provided by UE’s high layer. SL-PRS transmission happens between target UE and anchor UEs. For unicast SL-PRS transmission, source layer-2 ID is SL-PRS transmitter UE, destination layer-2 ID is SL-PRS receiver UE. For groupcast/broadcast, SL-PRS transmission, source layer-2 ID is also SL-PRS transmitter UE, but destination layer-2 ID needs to be discussed. No matter anchor UEs are selected by target UE or server (LMF or server UE), the SL-PRS receiver UEs are determined by SLPP layer. If legacy groupcast/broadcast SL layer-2 ID is used, it can’t correspond to the SL-PRS receiver UEs. It is proposed to discuss the groupcast/broadcast destination layer-2 ID for SL-PRS. 
Proposal 22: RAN2 to discuss the destination layer-2 ID for SL-PRS transmission via groupcast/broadcast.
3.2 Anchor UE/server UE selection
SA2 asked the criteria from RAN2 perspective for the selection of a Located UE and SL Positioning Server UE [8]. Located UE is belonged to anchor UE, RAN2 had replied the AS layer criteria for anchor UE(s) selection in RAN2#122 meeting. For AS layer criteria, the following parameters have been agreed for anchor UE(s) selection:
	Agreements:
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.


For server UE selection, the similar rules can be used. Since server UE does not participant SL-PRS transmission and reception, and server UE is only involved in OOC scenario. Therefore, “In coverage or not”, “LOS/NLOS”, “Location” and “PLMN” are not used for server UE selection. On the other hand, whether the server UE is stationary or movable can be considered. 
Proposal 23: The following criteria can be considered for SL positioning server UE selection:
1)	Supported roles of UE (SL positioning server UE)
2)	Supported sidelink positioning methods
3)	RSRP 
4)	Stationary or movable
Furthermore, the AS layer parameters except RSRP and LOS/NLOS for anchor UE(s) selection/reselection can be interacted between UEs via discovery message to induce latency of signalling procedure of anchor UE/server UE selection and unnecessary unicast connection establishment and release procedures with the candidate anchor UEs which are not selected finally. 


Figure-3.2-1 Layer-2 link establishment procedure
The discovery procedure is before step 3. SLPP capability transfer is after step 5a, 5b. If anchor UE/server UE selection is after SLPP capability transfer, target UE needs to establish unicast connection with all the candidate anchor UEs/server UEs. And then release unicast connection with the unselected candidate anchor UEs/server UEs after SLPP capability transfer. 
In RAN2#121bis-e meeting, roles of UE was agreed to be included in the metadata in the discovery message. Other parameters for anchor UE/server UE selection can also be included in the metadata in the discovery message.
Proposal 24: Besides roles of UE, the following parameters can be included in the metadata in the discovery message:
1)	Supported sidelink positioning methods
2)	In coverage or not 
3)	Location
4)	PLMN
5)	Stationary or movable 
3.3 SL-PRS priority
In RAN1#112 meeting, RAN1 made the following agreement.
	Agreement:
From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective


The SL-PRS priority required by RAN1 is the priority value included in the “priority” field in SCI which is used for the UE autonomous resource selection. In legacy SL communication, SL priority is configured for each logical channel depending on the SL QoS profile.
In TR 23.586, SA2 has agreed the “Ranging/SL Positioning QoS” and “RSPP transport QoS” are used for Ranging/SL Positioning.
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QoS of Ranging/SL Positioning includes two aspects:
-	Ranging/SL Positioning QoS, which refers to the quality requirement of the Ranging/SL Positioning result
-	RSPP transport QoS, which refers to the quality requirement of the PC5-U communication for transmitting RSPP traffic.


The “RSPP transport QoS” for SL positioning is similar as the QoS profile for SL communication. RSPP messages are treated as V2X/ProSe traffic for the QoS treatment. It is observed that “RSPP transport QoS” is same for RSPP messages. It is not suitable to be mapped to SL-PRS priority.
The “Ranging/SL Positioning QoS” is used to characterise the SL location request. Ranging/SL Positioning QoS information contains attributes defined below:
-	LCS QoS Class:
· Best Effort Class: This class defines the least stringent requirement on the QoS achieved for a location request. If a location estimate obtained does not fulfil the other QoS requirements, it should still be returned but with an appropriate indication that the requested QoS was not met. If no location estimate is obtained, an appropriate error cause is sent.
· Multiple QoS Class: This class defines intermediate stringent requirements on the QoS achieved for a location request. If the obtained location estimate does not fulfil the most stringent (i.e. primary) other QoS requirements affected by the degree of adherence of the QoS class, then another location estimation may be triggered at LMF attempting less stringent other QoS requirements. The process may be iterated until the least stringent (i.e. minimum) other QoS requirements are attempted. If the least stringent other QoS requirements cannot be fulfilled by a location estimate, then the location estimate shall be discarded, and an appropriate error cause shall be sent.
· Assured Class: This class defines the most stringent requirement on the accuracy achieved for a location request. If a location estimate obtained does not fulfil the other QoS requirements, then it shall be discarded, and an appropriate error cause shall be sent.
-	Accuracy: 
· Horizontal Accuracy; 
· Vertical Accuracy;
· The relative horizontal accuracy, and the relative vertical accuracy for relative positioning;
· The distance accuracy and direction accuracy for Ranging.
-	Response Time (e.g. no delay, low delay or delay tolerant).
-	Range, which indicates the applicability of the QoS attributes in the Ranging/SL Positioning operation over PC5.
It is observed that “Ranging/SL Positioning QoS” reflects Ranging/SL Positioning requirement. Therefore, SL-PRS priority can be derived from Ranging/SL Positioning QoS.
Proposal 25: SL-PRS priority can be derived from Ranging/SL Positioning QoS.
4 LS from SA2
In [11], SA2 asked three questions on UE based Ranging/SL Positioning:
	SA2 has defined procedures of SL-MO-LR and SL-MO-LR, which include 
-	UE based Ranging/SL Positioning, for which result calculation is performed at UE
-	Network based Ranging/SL Positioning, for which result calculation is performed at LMF
For UE based Ranging/SL Positioning, SA2 believes that LMF may provide some assistance information to UE to facilitate UE to perform result calculation.
SA2 would check with RAN2 about the following questions:
Q1: Whether it is needed to provide assistance information to UE for result calculation? 
Q2: If answer to Q1 is yes, whether the assistance information needs to be exposed to SA2 and is relevant to any SA2 procedure?
Q3: If answer to Q2 is yes, what are the assistance information and how SA2 is expected to update the related procedure?


RAN2 had agreed to introduce SLPP procedure - SL Positioning Assistance Data exchange which is applied to request and provide assistance data between LMF/UE and UE. SL Positioning Assistance Data exchange is used for both UE based and network based Ranging/SL Positioning. Furthermore, SL Positioning Assistance Data is not exposed to SA2, and not impact any SA2 procedure as well as Uu positioning assistance data.
Proposal 26: Reply SA2 that RAN2 had agreed to introduce SL Positioning Assistance Data in SLPP procedure which is used for both UE based and network based Ranging/SL Positioning. It is not exposed to SA2, and there is no impact on SA2 procedure. 
5 Conclusions
According to the above discussion, the proposals on the above issue are as follows:
Stage-2 impact:
NG-RAN UE Positioning Architecture:
Proposal 1:  UE B is a NR-only UE without LTE-Uu in the Sidelink Positioning Architecture.
Proposal 2:  NR PC5 connection between UE B and UE C can be kept in the Sidelink Positioning Architecture.
[bookmark: _GoBack]UE-only Operation and Network-based Operation:
Proposal 3: RAN2 to apply terms of “UE-only Operation” and “Network-based Operation” defined in TS 23.586 by SA2 for SLPP procedures.
Observation 1: If any one of target UE and anchor UEs is in coverage and a SLPP capable LMF is available, “Network-based Operation” is applied. Otherwise, “UE-only Operation” is applied.
Proposal 4: RAN2 prioritize the cases below:
UE-only Operation:
· Neither Target UE nor Anchor UE is served by NG-RAN;
· Network-based Operation is not supported by the 5GC network.
Network-based Operation: 
· Both target UE and anchor UEs are served by NG-RAN and Network-based Operation is supported by the 5GC network.
Stage-2 protocol impact:
Proposal 5: Capture Figure 2.2-1 as Location Service Support for UE-only Operation in clause 5.2 UE Positioning Operations in TS 38.305.
Proposal 6: Capture Figure 2.2-2 as Location Service Support for Network-based Operation in clause 5.2 UE Positioning Operations in TS 38.305. 
Proposal 7: Introduce a new clause 6.x Signalling between UEs for SL positioning in TS 38.305.
Proposal 8: Introduce the NR-PC5 interface in TS 38.305 clause 6.1 to support SL positioning.
Proposal 9: Introduce the Sidelink Positioning Protocol (SLPP) in TS 38.305 clause 6.2.
Observation 2: SLPP message is carried with "Non-IP" PDCP SDU type for V2X capable UEs and "Unstructured" PDCP SDU type for 5G ProSe capable UEs.
Proposal 10: Capture Figure 2.2-3 as the protocol stack of SLPP between UEs in TS 38.305 clause 6.x.1, i.e., SLPP layer is over Non-IP/Unstructured layer.
Proposal 11: There isn’t any stage 3 specification impact on PDCP SDU type for SLPP message in TS 38.323.
Proposal 12: It is unnecessary to included figure of SLPP PDU Transfer between UEs in TS 38.305.
Proposal 13: Capture Figure 2.2-4 as the protocol stack of SLPP between LMF and UE in TS 38.305 clause 6.4.1.
Proposal 14: Capture Figure 2.2-5 as SLPP PDU Transfer between LMF and UE in TS 38.305 clause 6.4.
SLPP procedures:
Proposal 15: Introduce a new clause 7.x General SLPP procedures for UE SL Positioning in TS 38.305.
Proposal 16: Capture Figure 2.3-1 and Figure 2.3-2 as SLPP Capability Transfer procedure in TS 38.305.
Proposal 17: Capture Figure 2.3-3 and Figure 2.3-4 as SLPP Assistance Data Transfer procedure in TS 38.305.
Proposal 18: Capture Figure 2.3-5 and Figure 2.3-6 as SLPP Location Information Transfer procedure in TS 38.305.
Proposal 19: Capture Figure 2.3-7 as SLPP Error procedure in TS 38.305.
Proposal 20: Capture Figure 2.3-8 as SLPP Abort procedure in TS 38.305.
Positioning methods:
Proposal 21: Introduce new clauses 8.a, 8.b, 8.c and 8.d for SL positioning methods SL-RTT, SL-AoA, SL-ZoA and SL-TDOA separately in TS 38.305.
Stage-3 impact:
SL-PRS transmission via GC/BC:
Proposal 22: RAN2 to discuss the destination layer-2 ID for SL-PRS transmission via groupcast/broadcast.
Anchor UE/server UE selection:
Proposal 23: The following criteria can be considered for SL positioning server UE selection:
1)	Supported roles of UE (SL positioning server UE)
2)	Supported sidelink positioning methods
3)	RSRP 
4)	Stationary or movable
Proposal 24: Besides roles of UE, the following parameters can be included in the metadata in the discovery message:
1)	Supported sidelink positioning methods
2)	In coverage or not 
3)	Location
4)	PLMN
5)	Stationary or movable 
SL-PRS priority:
Proposal 25: SL-PRS priority can be derived from Ranging/SL Positioning QoS.
LS from SA2:
Proposal 26: Reply SA2 that RAN2 had agreed to introduce SL Positioning Assistance Data in SLPP procedure which is used for both UE based and network based Ranging/SL Positioning. It is not exposed to SA2, and there is no impact on SA2 procedure. 

6 Reference
[1] 3GPP TR 38.859 “Study on expanded and improved NR positioning”, v18.1.0
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[3] 3GPP TS 38.305 Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN V17.2.0 
[4] R2-2301921	[Pre121][406] Summary of AI 8.2.2 Sidelink Positioning (Intel)	Intel Corporation
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[6] R2-2301938	LS on support of multiple Target UEs	SA2
[7] R2-2307054	Reply LS to LS to SA2 on Sidelink positioning procedure 	SA2
[8] 3GPP TS 23.586 “Architectural Enhancements to support Ranging based services and Sidelink Positioning”, v030
[9] S2-2305726	Reply LS to Reply LS to LS on SL positioning groupcast and broadcast 	SA2
[10] R1-2306208	Reply LS on Sidelink positioning procedure 	RAN1
[11] R2-2307056	LS on assistance information provided to UE 	SA2
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