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1.	Introduction
This contribution reviews RAN2 progress on issues posed by SA2 in the LS to RAN2 R2-2211139 _S2-2209961 [1], with focus on the issues of whether PC5-S, PC5-U, PC5-D is used for RSPP, the role of Assistant and Positioning server UEs, and RSPP between a UE and LMF when both target and reference UE are in coverage.  
2.		Discussion
2.1	RSPP transport on SR5 over the PC5 reference point
In Issue 1) of [1] SA2 poses the following question:
	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.



RAN2 has agreed that unicast will be used as a baseline for the ranging and sidelink positioning protocol (RSPP) over SR5 over the PC5 reference point between the UEs.  RAN2 has not yet concluded whether RSPP is over PC5-S or PC5-U.  To assist in the evaluation of PC5-S and PC5-U, RAN2 may consider the comparative criteria enumerated in Table 1.  
As indicated in the table, both PC5-S and PC5-U require RSPP message definition by RAN2, and both PC5-S and PC5-U require CT1 engagement. For PC5-S, CT1 should define new PC5-S RSPP message extensions, and also assign the new PC5-S messages a sidelink SRB/SRBs. For PC5-U, the existing non-IP SDU header can be reused, with CT1 defining one additional message family encoding value for RSPP [4].  From a security perspective, for one-to-one RSPP positioning/ranging, PC5-S unicast can apply existing unicast security establishment. Group positioning/ranging over PC5-S will require SA3 define new security mechanisms, different from the unicast security.  For PC5-U, SA3 security definition is required, but would be expected to be common across one-to-one or group positioning/ranging.  
Sidelink positioning and ranging use cases involve one-to-one ranging and positioning, and group ranging and positioning (including relative and absolute positioning).  Use cases involving only 2 UEs can be realized using PC5-S via existing unicast link establishment procedures, where unicast link establishment is subject to the default QoS limitation and link establishment latency noted in Table 1, and as described in [3].  Use cases involving multiple UEs, such as V2X, may benefit from a more general PC5-U solution, providing flexibility in QoS and cast type, and not subject to the PC5-S unicast link establishment latency.  
Therefore, it is evident both PC5-S and PC5-U levy on RAN2 similar requirement and level of effort to define RSPP. Additional work is required on the part of CT1 for PC5-S in the definition of PC5-S message types and SRB assignments, while for PC5-U reusing the non-IP SDU type requires only one additional value defined for the V2X message family type.  Further, PC5-U provides a transport solution for sidelink positioning and ranging with performance improvement in latency and flexibility in QoS with respect to PC5-S. This is particularly the case when sidelink positioning sessions involve a group of multiple UEs. Based on this flexibility and performance improvement, RAN2 should include PC5-U as one of the supported transport mechanisms for sidelink positioning and ranging. 
In contrast, PC5-D uses a separate resource pool, has limited message size, and does not support QoS, in general providing much less flexibility for sidelink positioning and ranging.  
Observation 1: Both PC5-S and PC5-U may be used for sidelink positioning/ranging use cases, with both levying similar requirements on RAN2 for RSPP protocol design.  For one-to-one sidelink positioning/ranging, PC5-S unicast can be applied, subject to restrictions in QoS and link establishment latency.  For one-to-one, one-to-many, and many-to-one, sidelink positioning/ranging PC5-U can be applied, providing flexibility in QoS and reduced link establishment latency.  
Proposal 1: 	Provide the following response to SA2 for issue 1):
Based on the evaluation of PC5-S and PC5-U, including that no change is required in the handling of sidelink DRBs or mapping or RSPP to a DRB, as is required for RSPP operation over PC5-S SRB, RAN2 recommends RSPP should include support for PC5-U as one of the RSPP transport mechanisms. 

  

	Criterion
	PC5-S
	PC5-U
	Comments

	1. Transport
	Sidelink SRB
	Sidelink DRB
	· Sidelink SRB (PC5-S): 
· PC5-S message type mapped to specific SRB. New RSPP messages require mapping to specific SRB
· Single, default QoS
· Sidelink DRB (PC5-U) 
· Handled through the definition of a Service Type. 
· Flexible QoS (per 23.287)

	2. Link Establishment
	PC5-S link establishment requires at least 8 messages to be exchanged between UEs before RSPP signaling for each link. 
· 4 PC5-S messages (at least) 
Security establishment may require additional PC5-S messages
· 4 PC5-RRC messages
	PC5-U can be transmitted immediately after UE determination of source and destination Layer-2 IDs. 
	· PC5-S: Link establishment latency  
· PC5-U: No link establishment latency

	3. QoS
	Default QoS value only (no ProSe or V2X QoS control defined for PC5-S). 
No mechanism to differentiate PC5-S messages in terms of QoS (all use the same, default QoS).
	Defined QoS management procedure per 23.287.  Upper layer (V2X/ProSe) specifies exact QoS requirements to the AS layer. 
· The PC5 QoS Flow Identifier (PFI) maps QoS from the application layer to the AS layer, including Resource Type, Priority Level, Packet Delay Budget, Packet Error Rate
	· PC5-S: Single, default QoS 
· PC5-U: QoS flexibility via PFI

	4. Scalability
	Restriction to Unicast limits scalability.  Larger numbers of participants result in increased bandwidth utilization, signaling overhead. 
	Support for groupcast/broadcast eliminates scalability issues
	· PC5-S: Restriction to Unicast limits scalability  
· PC5-U: No scalability limitation

	5. RAT dependence
	NR-specific
	No RAT dependence
	· PC5-S: NR-only
· PC5-U: RAT-independent 

	6. Standards impact
· SA3
	· Unicast security via PC5-S pair-wise link establishment.
· SA3 definition required for Groupcast/Broadcast (will differ from unicast)
	· SA3 definition required for Unicast/Groupcast/Broadcast (common for all cast types)
	· PC5-S: Defined unicast security.  Groupcast/Broadcast requires SA3 definition 
· PC5-U: SA3 definition required

	7. Standards Impact
· CT1
	· Define PC5-S message extension definition (24.587)
· Define how RSPP PC5-S messages are mapped to which specific SRB(s)
	· SR5 signaling is handled as a V2X application through the PDCP Non-IP SDU type header, with the Non-IP type indicating the V2X message family encoding (24.587) denoting RSPP [4]. 
	PC5 requires adding only one additional V2X message family encoding value, while PC5-S requires PC5-S message definition and SRB assignment.

	8. Standards Impact
· RAN2
	· Define RSPP messages
	· Define RSPP messages
	No difference

	9. Cast Type support
	· Unicast only
	· All cast types
	· PC5-S: unicast only 
· PC5-U: unicast, groupcast, broadcast 
(no restriction)


Table 1: PC5-S, PC5-U transport over SR5 over PC5 reference point, comparative criteria. 

2.2	Assistant UE determination, selection
In Issue 3) of [1] SA2 poses the following question:
	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?


In RAN2 #119bis-e RAN2 reached the following agreement to not support the role of assistant [2].  
	Agreement:
Proposal 4(14/20) (modified): RAN2 do not decide to support the role of assistant UE for now.  FFS if there is spec impact in RAN2 from the assistant UE.



Proposal 2: 	Provide the following response to SA2 for issue 3):
RAN2 has reached the following agreement not to support the role of assistant UE for now:
	Agreement:
Proposal 4(14/20) (modified): RAN2 do not decide to support the role of assistant UE for now.  FFS if there is spec impact in RAN2 from the assistant UE.




2.3	RSPP between UE and LMF in-coverage
In Issue 5) of [1] SA2 poses the following question:
	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?


In RAN2 #119bis-e RAN2 reached the following agreement to consider three options for SLPP/RSPP operation between a UE and LMF for both hybrid PC5+Uu positioning and PC5-only positioning, with the expectation a decision on which option will be reached in the normative phase [2]. RAN2 will inform SA2 of its progress.
	Agreement: 
Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
1. Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2. Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3. Use of SLPP/RSPP between the UE and the LMF



Proposal 3: 	Provide the following response to SA2 for issue 5):
RAN2 has reached the following agreement for RSPP operation between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage:
	Agreement: 
Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
1. Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2. Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3. Use of SLPP/RSPP between the UE and the LMF


.



2.4	SL Positioning Server UE
In Issue 7) of [1] SA2 poses the following question:
	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 RAN2 #119bis-e RAN2 reached the following agreement to not conclude on the server UE functionality and to follow SA2 server UE definition [2].  
Proposal 4: 	Provide the following response to SA2 for issue 7):
RAN2 has reached the following agreement regarding positioning server UE. RAN2 will inform SA2 of its further progress on the role of the server UE.
	Agreement:
Indicate in the reply to SA2 that RAN2 have not concluded on the server UE functionalities but have agreed to follow SA2 decision on the definition of the server UE, and discussion continues.




3.	Summary
This contribution has discussed the SA2 LS on RAN dependency for Ranging/Sidelink Positioning [1]. The following observations and proposals are made.
Observation 1: Both PC5-S and PC5-U may be used for sidelink positioning/ranging use cases, with both levying similar requirements on RAN2 for RSPP protocol design.  For one-to-one sidelink positioning/ranging, PC5-S unicast can be applied, subject to restrictions in QoS and link establishment latency.  For one-to-one, one-to-many, and many-to-one, sidelink positioning/ranging PC5-U can be applied, providing flexibility in QoS and reduced link establishment latency.  
Proposal 1: 	Provide the following response to SA2 for issue 1):
Based on the evaluation of PC5-S and PC5-U, including that no change is required in the handling of sidelink DRBs or mapping or RSPP to a DRB, as is required for RSPP operation over PC5-S SRB, RAN2 recommends RSPP should include support for PC5-U as one of the RSPP transport mechanisms.
Proposal 2: 	Provide the following response to SA2 for issue 3):
RAN2 has reached the following agreement not to support the role of assistant UE for now:
	Agreement:
Proposal 4(14/20) (modified): RAN2 do not decide to support the role of assistant UE for now.  FFS if there is spec impact in RAN2 from the assistant UE.



Proposal 3: 	Provide the following response to SA2 for issue 5):
RAN2 has reached the following agreement for RSPP operation between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage:
	Agreement: 
Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
1. Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2. Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3. Use of SLPP/RSPP between the UE and the LMF


Proposal 4: 	Provide the following response to SA2 for issue 7):
RAN2 has reached the following agreement regarding positioning server UE. RAN2 will inform SA2 of its further progress on the role of the server UE.
	Agreement:
Indicate in the reply to SA2 that RAN2 have not concluded on the server UE functionalities but have agreed to follow SA2 decision on the definition of the server UE, and discussion continues.




A draft response LS is provided in the Annex of this contribution accordingly.
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1. Overall Description:

RAN2 would like to thank SA2 for the LS on RAN dependency for Ranging/Sidelink Positioning.  RAN2 has discussed the seven issues identified and has concluded the following:
Issue 1)
	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.



Based on the evaluation of PC5-S and PC5-U, including that no change is required in the handling of sidelink DRBs or mapping or RSPP to a DRB, as is required for RSPP operation over PC5-S SRB, RAN2 recommends RSPP should include support for PC5-U as one of the RSPP transport mechanisms.
Issue 3)
	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?


RAN2 reached the following agreement in RAN2 #119bis-e [1] to not support the role of assistant UE at present.  
	Agreement:
Proposal 4(14/20) (modified): RAN2 do not decide to support the role of assistant UE for now.  FFS if there is spec impact in RAN2 from the assistant UE



Issue 5)
	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?


RAN2 reached the following agreement in RAN2 #119bis-e [1] to consider three options for SLPP/RSPP operation between a UE and LMF for both hybrid PC5+Uu positioning and PC5-only positioning and expects to reach a decision on which option in the normative phase. RAN2 will inform SA2 of its progress.
	Agreement: 
Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
1. Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2. Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3. Use of SLPP/RSPP between the UE and the LMF



Issue 7)
	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.


RAN2 reached the following agreement in RAN2 #119bis-e [1] to not conclude on the server UE functionality and to follow SA2 server UE definition. RAN2 will inform SA2 of its further progress on the role of the server UE. 
	Agreement: 
Indicate in the reply to SA2 that RAN2 have not concluded on the server UE functionalities but have agreed to follow SA2 decision on the definition of the server UE, and discussion continues.





2. Actions:
To SA2 group.
ACTION: 	RAN2 kindly asks SA2 to take the above information into account.

2. Date of Next TSG-RAN2 Meetings:
TSG-RAN2 Meeting #121		27 February – 3 March 2023			Athens, GR
TSG-RAN2 Meeting #121bis-e	17-26 April 2023						Electronic Meeting
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