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1 Introduction
In last R2 meeting, there were a good progress on the sidelink positioning baseline including protocol architecture/cast type/procedural elements. 
In this contribution, we further discuss on SL-POS protocol architecture design. 
2 Discussion
A. Protocol design for sidelink positioning
SA2 sent their status on SLPP discussion w.r.t. possible RAN impact in the LS (R2-2211139) as below:

	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 status of SA2 and considering their request for the input, RAN2 should give them our request regarding architecture, protocol stack, and the expected functionality based the discussion. 

Below figure is from TR23.700-86 v1.1.0 on sol#14 and #19. As in the figure, SA2 already discussed on the possible protocol stack solution, and SRPP/RSPP can be over ProSe/V2X layer which is followed by AS layer. 
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Their evaluation conclusion was to have RAN’s input (excerpt from TR xxxxxxx) .

	-
Sol#14 and Sol#19 propose a general reference architecture for Sidelink positioning and ranging-based services, which are related to all KIs. Conclusions from RAN WGs are needed to discuss the feasibility of the proposed architecture.



Regarding the protocol stack, we think placing RSPP over ProSe/V2X has no problem to adopt, and is well matched with the legacy 3 layer LPP protocol stack such as LPP is included in NAS container over AS. For the above case, RSPP is included in ProSe/V2X container over AS. Moreover, other functions ProSe layer gives can be utilized by default. Therefore, we think placing RSPP over ProSe/V2X over AS is beneficial.

Proposal 1. RAN2 agree that RSPP over V2X/ProSe over AS is feasible and beneficial for sidelink positioning operation and send reply on this to SA2.  

Which sidelink transport protocol is used for RSPP isn’t concluded yet as well in SA2. Based on the expected functionality of sidelink positioning we can discuss on the feasibility of each options on which protocol is used for sidelink positioning in which scenario. In our view, using PC5-S should be the baseline, which is also same principle in legacy LPP. Since PC5-S is designed for unicast link management, and there is no security issue which is also critical factor to consider. However, groupcast/broadcast would be used in sidelink positioning for its efficiency proved in sidelink domain, and would be discussed in upcoming meeting. Therefore not only unicast but also gcast/bcast needs to be considered for choosing transport protocol design. PC5-U can be one candidate since it has flexibility on the cast type. However this obeys the principle of legacy LPP to use the control plane stack. Instead, PC5-D also can be used for gcast/bcast type from its inherent property while keeping the principle. For unicast, PC5-S is used while for group/broadcast PC5-D can be used without spec change. Therefore, the combination of PC5-S and PC5-D might cover all the scenario of sidelinke positioning. The expected scenario / behavior for the combination of this transport protocol is, for example, to find the UEs concerned for the target scenario, PC5-D can carry the necessary RSPP information via groupcast/broadcast, and the each sought UEs can communicate the session based RSPP via PC5-S. In other way, unicast type RSPP is using PC5-S while groupcast or broadcast type RSPP can use PC5-U. Using only single transport protocol from either PC5-S or PC5-U for all the cast type makes hard to compensate each case’s drawbacks.

Proposal 2, RAN2 discuss and choose one of two ways, to use PC5-S for unicast and PC5-D for groupcast/broadcast RSPP transport OR to use PC5-S for unicast type RSPP, and to use PC5-U for groupcast/broadcast type RSPP, and send reply on this to SA2. 

B. Session-based or sessionless design for non-unicast case of sidelink positioning
Agreements:

Proposal 1 (modified): RAN2 agrees to support unicast SLPP/RSPP session-based operation and to study the applicability of groupcast/broadcast to SLPP/RSPP group operation.  FFS if groupcast/broadcast operation, if supported, would be session-based or sessionless.
Session is based on LPP session definition where single session is corresponding to single location request to the other LPP session end. In sidelink positioning scenario there would be more than 2 UEs involved. Since single location request and its subsequent LPP signaling to have the location estimate between two entities seems the session, the topology of N UEs with one instigation UE needs N sessions. If groupcast or broadcast over PC5 is allowed, then single RSPP transmission from the instigator UE to the multiple target UEs can work well without waste of the radio resource. In our view, even single instigator UE sends RSPP msg via gcast/bcast shot to multiple target UEs, this can be regarded N sessions because each target UEs will respond or request the necessary information with the instigator UE separately. Therefore, this can be regarded as N session- based RSPP operation. In other words, instigator save the unnecessary RSPP transmission by using gcast/bcast. 

	A single LPP session is used to support a single location request (e.g., for a single MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same endpoints to support multiple different location requests (as required by TS 23.271 [3]). Each LPP session comprises one or more LPP transactions, with each LPP transaction performing a single operation (capability exchange, assistance data transfer, or location information transfer). In E-UTRAN and NG-RAN, the LPP transactions are realized as LPP procedures. The instigator of an LPP session will always instigate the first LPP transaction, but subsequent transactions may be instigated by either end. LPP transactions within a session may occur serially or in parallel. LPP transactions are indicated at the LPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response).


Moreover, RAN2 already agreed to have the baseline procedure as a component as:
Agreement:

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

This agreement does not imply any specific signalling structure.

It is straightforward to use this component procedures sequentially for getting location estimate. Then there should be maintained status of RSPP at the instigator and its counter UEs over a time. This needs the session concept in groupcast/broadcast case too. Without maintained session, using one-shot signaling (which is sessionLess signaling) is difficult to accommodate all the component signaling agreed above. 
Observation 1. Even if using groupcast/broadcast among multiple involved UEs, the instigator and each of counter UE will communicat/exchange the necessary signaling sequentially based on maintained session of RSPP. 
Observation 2. Using one-shot signaling (i.e., sessionLess signaling) is difficult to accommodate all the component signaling already agreed. 

Proposal 3. RAN2 agree the scenario of using groupcast/broadcast among multiple involved UEs for sidelink positioning is session-based RSPP operation. 

Conclusion

Based on the above, we have the following obserations/conclusions:
Proposal 1. RAN2 agree that RSPP over V2X/ProSe over AS is feasible and beneficial for sidelink positioning operation and send reply on this to SA2.  

Proposal 2, RAN2 discuss and choose one of two ways, to use PC5-S for unicast and PC5-D for groupcast/broadcast RSPP transport OR to use PC5-S for unicast type RSPP, and to use PC5-U for groupcast/broadcast type RSPP, and send reply on this to SA2. 

Observation 1. Even if using groupcast/broadcast among multiple involved UEs, the instigator and each of counter UE will communicat/exchange the necessary signaling sequentially based on maintained session of RSPP. 

Observation 2. Using one-shot signaling (i.e., sessionLess signaling) is difficult to accommodate all the component signaling already agreed. 

Proposal 3. RAN2 agree the scenario of using groupcast/broadcast among multiple involved UEs for sidelink positioning is session-based RSPP operation. 
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