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Introduction
In the RAN3#117bis-e meeting, it was acknowledged that there are no known open issues that require RAN3 action during the study phase, and the topic can be raised to discuss based on the incoming LS. RAN3 receive several LSs about the sidelink positioning and LPHAP from SA2.
In this contribution, we provide some technical views on the sidelink positioning and LPHAP
Discussion
LPHAP
LPHAP (Low Power High Accuracy Positioning) service aims to perform high accuracy positioning while saving UE’s power. According to TS22.104 [1], the service is especially applied in warehousing, logistics processes, autonomous driving systems, fleet management and flexible adaptation in production. The special kind of UE needs to dedicatedly perform these kind of services with very low power consumption can be called LPHAP UE, and the typical LPHAP UE includes tools or workpieces of autonomous driving systems, production machinery and assembly cells in the factory, smart meter or smart wearable devices, etc. In order to reduce power consumption, network may need to relax some configuration for LPHAP UE. In the consequence, it is necessary for the network to know whether the UE is a LPHAP UE. Basically, there are 2 solutions of LPHAP UE identification:
· Direct-to-LMF solution
· UE capability indicates it is a LPHAP UE, and is directly sent to LMF via LPP message. LMF identifies the LPHAP UE via the UE capability.
· Direct-to-gNB solution
· UE capability signaling indicates it is a LPHAP UE, and is directly sent to serving gNB via RRC message. Serving gNB identifies the LPHAP UE via the UE capability.
LMF surely needs to know the UE’s attribute to relax positioning configurations properly, as all the PRS configuration transmitted to UE is determined by LMF; Moreover, it is also useful for serving gNB to acquire LPHAP UE’s capability, for example, release/resume LPHAP UE for state transition, configure suitable paging cycle or SRS/PRS configuration for LPHAP UEs in RRC_INACTIVE, configure PRS reception window in RRC INACTIVE, etc. Therefore, the direct-to-LMF solution and/or direct-to-gNB solution should be supported, based on the specific enhancements.
Observation 1: It is necessary for NG-RAN node and/or LMF to know the UE is a LPHAP UE in order to configure special configurations with power saving feature.
Proposal 1: Support LPHAP UE to send its capability directly to LMF and/or gNB for identification, based on the specific enhancements.
The LS [2] form SA2 provided the principles on LPHAP indication, and also asked RAN WG that whether LPHAP UE indication should be provided to NG-RAN node at early stage.
	SA2 has concluded the following principles:
-During the positioning procedure, AMF provides the LPHAP indication to the LMF, either obtaining from the GMLC, or in the UE LCS context which received during UE registration procedure.
-LMF is enhanced to receive from AMF of the LPHAP indication in the location request, and determine positioning method, by taking into account the LPHAP requirement. LMF also sends LPHAP indication to RAN in the NRPPa message.
SA2 kindly asks RAN WG, is it necessary to provide LPHAP indication to RAN at an earlier time, before positioning procedure is triggered?


This means the LPHAP UE will have its own identification, which will be stored in the UE LCS context after UE registration procedure. AMF will tell LMF this identification when the positioning request of this LPHAP UE is arrived at LMF side. However, whether it is necessary for gNB to acquire the indication at earlier time (before positioning procedure is triggered) should be separately discussed:
If gNB needs to know the LPHAP indication at earlier time, the LPHAP indication can not be carried in NRPPa message since there is no NRPPa message before the positioning procedure is triggered. gNB can have the LPHAP indication by UE capability report or NGAP message from AMF.
Observation 2: If NG-RAN node requires the LPHAP indication at earlier time, there is no NRPPa message, not to say using NRPPa to convey LPHAP indication.
If gNB does not need to know the LPHAP indication at earlier time, gNB should know the LPHAP UE indication just before the gNB configures the power saving related configuration, during the positioning procedure. In this case, LMF sends LPHAP indication in specific NRPPa message is theoretically feasible. However this is not a normal design for NRPPa message to contain UE identification/indication. As we know, the NRPPa messages are divided to two class, namely UE-associated message and non-UE associated message. Through UE associated signaling, gNB can also know the UE identification/information, and gNB will ensure the power saving related configuration is for the specific LPHAP UE. Therefore, setting the LPHAP related NRPPa signaling to UE associated signaling is enough, we should avoid to configure LPHAP indication in the NRPPa message.
Observation 3: If NG-RAN node requires the LPHAP indication during the positioning procedure, LPHAP indication in NRPPa message is not a normal design. 
Above all, we think UE capability report and NGAP message from AMF can already let gNB know the LPHAP indication at earlier time (before positioning procedure is triggered). There is no need for LMF to tell gNB the LPHAP indication via NRPPa message.
Proposal 2: Do not support LPHAP indication embedded in NRPPa message, no matter NG-RAN node requires the LPHAP indication at earlier time or during the positioning procedure.
The draft reply LS to S2-2209591 is shown in Annex-A.

Sidelink positioning
Another LS [3] from SA2 asked RAN WG evaluate the issues listed and give SA2’s feedback.
	1)	SA2 concluded a Ranging/SL Positioning layer is introduced under Application layer; however, whether the Ranging/SL Positioning layer is over V2X/ProSe layer or AS layer is open. SA2 concluded that a new Ranging/Sidelink Positioning protocol (i.e. RSPP) will be used for SR5 over the PC5 reference point between the UEs (i.e. Target UE, Reference UE, Assistant UE, Located UE), which can be over PC5-S or PC5-U or (possibly partially) over PC5-D. The Pros & Cons are evaluated based on the following technical considerations:
-	  PS5-S is currently designed for unicast link management. PC5-U supports all the cast types. However, security aspect on PC5-U and PC5-S for broadcast and group-cast modes need to be re-evaluated.
-	Impact to existing protocols: a standalone extension of PC5-S is expected if PC5-S is used, or RSPP is transported over PC5-U as the payload. Whether it is feasible or desirable to carry RSPP as payload (e.g. metadata) in PC5-D could not yet be concluded, given the lack of information on the potential size of RSPP messages.
-	QoS of RSPP transportation: AS layer needs to guarantee RSPP QoS in case of PC5-S is used, or V2X/ProSe layer can explicitly request per Application RSPP QoS in case of PC5-U is used.
SA2 can’t reach consensus between PC5-S or PC5-U or PC5-D, and SA2 expects the RAN WG evaluation as the input to help making a decision in the conclusion.
2)	 SA2 has identified several RAN relevant parameters required for Service Authorization to UE, e.g.  the mapping between Ranging/SL positioning services (e.g. ProSe identifiers, V2X service types) and Ranging/SL positioning QoS parameters, and SA2 would like to understand what are the parameters used at AS layer for Ranging/SL positioning.
3)	To support Ranging/SL Positioning using Assistant UE, how the determination of using assistant UE and the assistant UE selection/reselection is performed from RAN perspective?
4)	On Ranging/SL Positioning discovery,  SA2 concluded to reuse 5G ProSe Discovery procedures and V2X Communication procedures with the additional Ranging/SL Positioning parameters; however, it is not decided whether those Ranging/SL Positioning parameters are transparent to ProSe/V2X layer or not, and SA2 would like to understand the views from RAN perspective.
5)	SA2 concluded that LMF may be involved when the Target UE and the Reference UE are both in network coverage, and the protocol used between UE and LMF can be a standalone extension of LPP,  a new protocol or both,  such that only this extension needs to be supported for UEs supporting only SL Positioning/Ranging. This extension and RSPP should be defined as common as possible. SA2 would like to understand whether this is feasible from RAN perspective?
6)	 For out-of-coverage SA2 would like to understand how resource coordination and scheduling will be done to enable SL Positioning/Ranging.
7)	A SL Positioning Server UE can be discovered and selected for result calculation for the case of partial coverage and out of coverage, in case a constrained UE is not able to support all SL Positioning/Ranging features. Whether the SL Positioning Server functionalities can support more functionalities, e.g. SL Positioning/Ranging method determination, operation coordination, resource coordination and scheduling, in addition to result calculation is FFS. SA2 would like to understand whether this is reasonable from RAN perspective.


In general, these issues should mainly evaluated by RAN2 and RAN1. Here, we provide some views on these issues from RAN3’s perspective. 
Issue 1), 2), 4), and 7) needs RAN2 and RAN1’s decision.
Issue 3): To support Ranging/SL Positioning using Assistant UE, how the determination of using assistant UE and the assistant UE selection/reselection is performed from RAN perspective?
From our perspective, RAN2 has decided in RAN2#119bis-e meeting that assistant UE will not be introduced for now. If the assistant UE will be introduced in the future, the assistant UE selection can be network or SL positioning server UE decision. The reselection is similar like other UE-to-UE link management procedure. The reselection is similar like other UE-to-UE link management procedure, e.g., UE A sends PC5 signaling to the assistant UE, and the assistant UE sends acceptance/confirmation to UE A. Then UE A can find another UE as new assistant UE.
Proposal 3: Answer to Issue3): If the assistant UE will be introduced in the future, the assistant UE selection can be network or SL positioning server UE decision.
Issue 5): SA2 concluded that LMF may be involved when the Target UE and the Reference UE are both in network coverage, and the protocol used between UE and LMF can be a standalone extension of LPP,  a new protocol or both,  such that only this extension needs to be supported for UEs supporting only SL Positioning/Ranging. This extension and RSPP should be defined as common as possible. SA2 would like to understand whether this is feasible from RAN perspective?
From our perspective, LPP should be the basic protocol for a positioning UE, in addition, a unified design of PC5-only UE and Uu+PC5 UE is desired in order to reuse the legacy approach (i.e., LPP) as much as possible. Therefore, we would like to support to use the RSPP+LPP between UE and the LMF. Either RSPP is designed as explicit signaling in LPP or container in LPP will be decided by RAN2.
Proposal 4: Answer to Issue5): LPP should be the basic protocol for a positioning UE, and support to use RSPP+LPP between UE and LMF. The details of how to design is within RAN2’s scope.
Issue 6): For out-of-coverage SA2 would like to understand how resource coordination and scheduling will be done to enable SL Positioning/Ranging.
From our perspective, resource allocation can be achieved by at least two ways: pre-configuration and sidelink positioning server UE allocation.
Proposal 5: Answer to Issue6): Resource allocation can be achieved by at least two ways: pre-configuration and sidelink positioning server UE allocation.
The draft reply LS to S2-2209961 is shown in Annex-B.
Conclusion
We propose the following observations and proposals:
LPHAP:
Observation 1: It is necessary for NG-RAN node and/or LMF to know the UE is a LPHAP UE in order to configure special configurations with power saving feature.
Proposal 1: Support LPHAP UE to send its capability directly to LMF and/or gNB for identification, based on the specific enhancements.
Observation 2: If NG-RAN node requires the LPHAP indication at earlier time, there is no NRPPa message, not to say using NRPPa to convey LPHAP indication.
Observation 3: If NG-RAN node requires the LPHAP indication during the positioning procedure, LPHAP indication in NRPPa message is not a normal design. 
Proposal 2: Do not support LPHAP indication embedded in NRPPa message, no matter NG-RAN node requires the LPHAP indication at earlier time or during the positioning procedure.

Sidelink positioning:
Proposal 3: If the assistant UE will be introduced in the future, the assistant UE selection can be network or SL positioning server UE decision.
Proposal 4: LPP should be the basic protocol for a positioning UE, and support to use RSPP+LPP between UE and LMF. The details of how to design is within RAN2’s scope.
Proposal 5: Resource allocation can be achieved by at least two ways: pre-configuration and sidelink positioning server UE allocation.
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1. Overall Description:
RAN3 thanks SA2 on the LPHAP indication to RAN.
With regard to SA2’s question on the necessity to provide LPHAP indication to RAN at an earlier time before positioning procedure is triggered, RAN3 thinks it is necessary for NG-RAN node to know LPHAP indication for power saving related configuration either before positioning procedure or during the positioning procedure. However, it may not be necessary to use NRPPa message to inform NG-RAN node the LPHAP indication. That’s because UE will report its LPHAP related capability signaling to serving NG-RAN node, and the LPHAP related NRPPa signaling can be designed as UE associated signaling in NGAP message. Besides, LPHAP indication in NRPPa message is not a normal design. 

2. Actions:
To SA2 group.
ACTION: 	RAN3 kindly asks SA2 to take above into consideration.

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #119		   27 Feb - 3 Mar 2023                         Athens, GR
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1. Overall Description:
RAN1 would like to thank SA2 for the LS S2-2209961on RAN dependency for Ranging/Sidelink Positioning. 
RAN3’s replies are listed as follows:
3) To support Ranging/SL Positioning using Assistant UE, how the determination of using assistant UE and the assistant UE selection/reselection is performed from RAN perspective?
From RAN3’s perspective, RAN2 has decided in RAN2#119bis-e meeting that assistant UE will not be introduced for now. If the assistant UE will be introduced in the future, the assistant UE selection can be network or SL positioning server UE decision. The reselection is similar like other UE-to-UE link management procedure. The reselection is similar like other UE-to-UE link management procedure, e.g., UE A sends PC5 signaling to the assistant UE, and the assistant UE sends acceptance/confirmation to UE A. Then UE A can find another UE as new assistant UE.
5) SA2 concluded that LMF may be involved when the Target UE and the Reference UE are both in network coverage, and the protocol used between UE and LMF can be a standalone extension of LPP,  a new protocol or both,  such that only this extension needs to be supported for UEs supporting only SL Positioning/Ranging. This extension and RSPP should be defined as common as possible. SA2 would like to understand whether this is feasible from RAN perspective?
From RAN3’s perspective, LPP should be the basic protocol for a positioning UE, in addition, a unified design of PC5-only UE and Uu+PC5 UE is desired in order to reuse the legacy approach (i.e., LPP) as much as possible. Therefore, we would like to support to use the RSPP+LPP between UE and the LMF. Either RSPP is designed as explicit signaling in LPP or container in LPP will be decided by RAN2.
6): For out-of-coverage SA2 would like to understand how resource coordination and scheduling will be done to enable SL Positioning/Ranging.
From RAN3’s perspective, resource allocation can be achieved by at least two ways: pre-configuration and sidelink positioning server UE allocation.


2. Actions:
To SA2 group.
ACTION: 	RAN3 kindly asks SA2 to take above into consideration.
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