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1	Introduction 
In this contribution we discuss the issues of SL positioning architecture and protocol stack, based on the RAN2 agreements from RAN2#119 and the recent SA2 agreements as captured in TR 23.700-86.
2   	Discussion
2.1 	Architecture
RAN2 have agreed to consider the architecture with a UE assuming a positioning server role:

RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.

Furthermore, RAN2 have agreed to support SL positioning in-coverage, in partial coverage and out-of-coverage:

Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.

These agreements need to be clarified and further revised as follows.
It is clear that in the out-of-coverage scenario a UE must assume the role of the location server (which, however, doesn’t imply full LMF functionality), as there is no network connectivity and hence no possibility to rely on the LMF in the network. Furthermore, even when the UEs using SL positioning functionality are in coverage, there may be cases when not relying on network LMF is beneficial – for example, for reduced latency, which is important in V2X. Therefore, we propose to revise the agreement on UE as a location server as follows:
Proposal 1: SL positioning architecture with a UE as a location server is applicable to all the scenarios: in-coverage, out-of-coverage, partial coverage; this does not preclude using the “legacy” architecture with network LMF at least for SL positioning in coverage.
An additional justification for the proposal above as the agreement to support “Combination of Uu- and PC5-based positioning”, which would be easier to support in the “legacy” LMF architecture (with appropriate extensions to LPP).
With the above clarification to the already agreed proposals in mind, it becomes evident that SL positioning support requires at least two architectures:
1. With LMF as a positioning server
2. With a UE as a positioning server
Furthermore, with regards to the partial coverage scenario, it can only be realized with one UE acting as a SL relay, which should also be depicted in the architecture description. In fact, this is already illustrated in o Figure 6.14.1-1 “Reference architecture for Sidelink Positioning and Ranging-based services for non-roaming and same PLMN operation” in SA2 TR 23.700-86 provided below for reference.


Therefore, we propose to capture the following three architectures (for in-coverage, partial coverage, and out-of-coverage scenarios) in the TR 38.859. 



Figure 1: SL positioning architecture (in coverage)


Figure 2: SL positioning architecture (partial coverage)




Figure 3: SL positioning architecture (out-of-coverage)
Proposal 2: capture the following three architectures (for in-coverage, partial coverage, and out-of-coverage scenarios) in the TR 38.859.
Notes: 
· The architecutre diagrams above may be revised to also depict UE roles, e.g. “SL Positioning Server UE” and “SL Positioning Client UE” for figure 3. 
· Furthemore, partial coverage scenairo figure may need to be revised to show UE V2X roles (e.g. remote UE and relay UE), which may be beneficial to illustrate SL Positioning in partial coverage operation.
2.2 	Protocol Stack
On the protocol stack for the new protocol RSPP, the following alternatives have been suggested in RAN2#119:
1. CP-based solution, with new protocol over V2X/ProSe layer, e.g., PC5-D, PC5-S;
2. UP-based solution, with new protocol over PC5-U.
3. CP-based solution, with new protocol over PC5-RRC.
4. CP-based solution, with new protocol over PDCP.
Generally speaking, all the alternatives work. Having said that, alternative 1 (PC5-S) is the least appealing in our view, because it would introduce unnecessary dependency between SL positioning and V2X/ProSe higher layers. While it is true that in many practical scenarios SL positioning is likely to be used together with V2X/ProSe communications, there can be cases when that is not true. Technically, there is no reason to introduce such dependency, not to mention that it would introduce logistical complexity during the standardization – and therefore it would be easier to keep the RSPP protocol entirely within the RAN2 domain, without introducing dependencies on other 3GPP WGs. Furthermore, an unnecessarily layer of encapsulation (e.g. PC5-S) would add overhead which is non-negligible in V2X. Based on these considerations we suggest to rule out alternative 1.
Proposal 3: to rule out alternative 1 (new protocol over V2X/ProSe layer, e.g., PC5-D, PC5-S) for RSPP protocol stack.
With regards to selecting one of the remaining alternatives (2,3 or 4) we should probably resolve the issue of cast types to be supported for RSPP first, as the selection of protocol stack may depend on that decision.
Observation 1:  we should resolve the issue of cast types to be supported for RSPP before making the final choice for the RSPP protocol stack.
In legacy LPP, unicast and broadcast are used. Unicast is used for most LPP signalling, and broadcast for posSIB. It is reasonable to assume that both unicast and broadcast will be need for RSPP (for similar purposes). With regards to groupcast, it may also be useful for certain scenarios, but those scenarios appear to be second-tier optimizations which are too early to be discussed. Therefore, we propose to agree to support unicast and broadcast, while keeping in mind that groupcast may also be beneficial in the future. 
Proposal 4: support unicast and broadcast for SL positioning signalling (i.e. RSPP), while keeping in mind that groupcast may also be beneficial in the future.
With this in mind, we can rule out option 3 (PC5-RRC) for protocol stack and therefore we are left with either alternative 2 (PC5-U) or alternative 4 (new CP protocol over PDCP). Out of these, PC5-U is the simplest option as it does not require any new protocols (besides RSPP). Some concerns have been raised regarding UP being lower priority compared to CP, however that is hardly a problem as CP signaling is unlikely to introduce significant load. Based on these considerations we propose to select PC5-U.
Proposal 5: new RSRP protocol shall be transferred over PC5-U.
Finally, we think there is some urgency in selecting the protocol stack as it will have impact on the SA2 study. As of now, there are a number of solutions being proposed in SA2 (see, for example, solution #4 in TS 23.700-86) which make some assumptions on the protocol stack (e.g. PC5-S in solution 4#). Since protocol stack design is RAN2 responsibility we should decide now (preferably in this meeting) and communicate our decision to SA2, so that they can take it into account when concluding their study. 
Observation 2: there is some urgency in selecting the protocol stack as it will have impact on the SA2 study.
With regards to the RSRP protocol itself, there are two somewhat conflicting considerations we must balance our decision between. On the one hand, this protocol may need to be supported by cost-constrained UEs, and therefore it must be “lean” and allow an implementation which only supports what’s need for this functionality – which is a consideration in favor of defining a new protocol “from scratch”. On the other hand, as we agreed to support “hybrid” positioning (Combination of Uu- and PC5-based positioning), it is also clear that “legacy” LPP would also need to be extended to support SL positioning. 
However, these seemingly conflicting considerations can be reconciled if RSPP is defined in such a way that the same IEs can be re-used in both new protocol (RSPP) and SL positioning enhancements for LPP. In fact, RAN2 have already made an agreement leaning in this direction:
Study the potential impact to LPP for support of sidelink positioning procedures between UE and LMF.  FFS how much impact (if any), e.g., only to carry the new protocol, and if the PC5-only and hybrid PC5+Uu cases are the same or different.
Therefore, we propose to further refine this agreement as follows:
Proposal 6: RSPP is defined in such a way that the same IEs can be re-used in both new protocol (RSPP) and SL positioning enhancements for LPP.
3	Conclusions and Proposals
Proposal 1: SL positioning architecture with a UE as a location server is applicable to all the scenarios: in-coverage, out-of-coverage, partial coverage; this does not preclude using the “legacy” architecture with network LMF at least for SL positioning in coverage.
Proposal 2: capture the following three architectures (for in-coverage, partial coverage, and out-of-coverage scenarios) in the TR 38.859.
Observation 1:  we should resolve the issue of cast types to be supported for RSPP before making the final choice for the RSPP protocol stack.
Observation 2: there is some urgency in selecting the protocol stack as it will have impact on the SA2 study.
Proposal 3: to rule out alternative 1 (new protocol over V2X/ProSe layer, e.g., PC5-D, PC5-S) for RSPP protocol stack.
Proposal 4: support unicast and broadcast for SL positioning signalling (i.e. RSPP), while keeping in mind that groupcast may also be beneficial in the future.
Proposal 5: new RSRP protocol shall be transferred over PC5-U.
Proposal 6: RSPP is defined in such a way that the same IEs can be re-used in both new protocol (RSPP) and SL positioning enhancements for LPP.
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