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1	Introduction 
One important aspect of SL positioning we haven’t discussed yet is the SL PRS configuration signalling, which is the focus of the present contribution. 
While the content of the SL PRS configuration is to be determined by RAN1, RAN2 needs to discuss and agree on signalling, which can without the final agreements on SL PRS from RAN1, which would take time to emerge. 
2   	Discussion
This paper is structured as follows:
· Required functionality 
· Relevant legacy functionality 
· Relevant RAN1 agreements
· Proposed signaling solution options 
2.1	Required functionality
In order to perform SL-PRS measurements, a UE must be provided with SL-PRS configuration (typically part of the assistance data, e.g. in LPP). Since RAN2 have already agreed to support assistance data transfer in SLPP, it is reasonable to assume it will include SL-PRS configuration. 
Observation 1: SLPP assistance data ought to include SL-PRS configuration.
Here it must be noted that at least in some cases (e.g. RTOA positioning measurements), this same assistance data may need to be delivered to multiple UEs, and therefore there is some benefit in using groupcast/broadcast signaling. Furthermore, some SL positioning methods being discussed in RAN1 (e.g. double-sided RTT) require both UEs involved in the same positioning procedure to have each other’s SL PRS configurations (which is new compared to legacy).
In order to provide SL-PRS configuration to the interested UEs, the configuration needs to be determined (by some entity) and collected (in case it is being provided in a centralized fashion). In “legacy” positioning, this is performed by LMF using NRPPa. This can be performed in a centralized manner (e.g. via a positioning server UE) or in a distributed manner (i.e. with UEs exchanging SL-PRS configuration in a peer-to-peer manner). 
Observation 2: SL-PRS configuration needs to be determined by some entity and collected, which can be done in a centralized manner (i.e. by LMF or SL positioning server UE) or in a distributed (i.e. peer-to-peer) manner by UEs themselves (the latter doesn’t require “collection” as the entity that determines its SL PRS configuration would be the one transmitting it to the destination).
Finally, this needs to be supported in both in-coverage scenarios (where LMF and gNB can be used) and in out-of-coverage scenario, where LMF and gNB may not be accessible. It is worth mentioning that the solutions do not have to be similar – when in-coverage it is natural to use LMF and/or gNB as in legacy in a centralized manner, however the solution for out-of-coverage will be different anyways. 
Observation 3: SL-PRS configuration should be supported in-coverage and out-of-coverage and the solutions are likely to be different. 


2.2	Relevant legacy functionality
This is just a quick summary of a similar functionality in legacy, provided here for reference.
From the UE perspective, DL PRS configuration is determined by the LMF and is provided to the UE as part of the Assistance Information in LPP. UL SRS configuration, on the other hand, is determined by the gNB and is provided to the UE via RRC. In case of DL PRS, the configuration is determined and provided in a centralized manner (via LMF), whereas in case of SRS, the configuration is determined and provided by the gNB, which is conceptually a more distributed approach. 
Observation 4: in case of DL PRS, the PRS configuration is determined and provided in a centralized manner (by LMF), whereas in case of UL SRS for positioning, the SRS configuration is determined and provided by a gNB in a more distributed fashion (as it does not involved a centralized entity such as LMF). 
2.3	Relevant RAN1 agreements
This is just a quick summary of the relevant RAN1 agreements, provided here for reference.
RAN1#112-bis
Agreement
· A SL PRS resource refers to a time-frequency resource within a slot of a dedicated SL PRS resource pool that is used for SL PRS transmission.
· FFS: for a shared resource pool
· Characteristics associated with a SL PRS resource include at least: 
· SL PRS resource ID, 
· SL PRS comb offset and associated SL PRS comb size (N), 
· SL PRS starting symbol and number of SL PRS symbols (M),
· SL PRS frequency domain allocation,
· Note: Additional parameters can be included as/when identified.
· FFS: other time domain aspects, if any
· A SL PRS resource is identified by a SL PRS resource ID that is unique within a slot of a dedicated SL PRS resource pool.
NOTE 1: The above does not imply need for signalling/(pre-)configuration of all these parameters
RAN1#112
Agreement
· A UE can be configured to perform either resource allocation Scheme 1 or Scheme 2, applicable to all resource pools (dedicated or shared resource pools).
· SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.

Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE

Agreement
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective

2.4	Proposed signaling solutions
As mentioned above, the solutions for out-of-coverage and in-coverage SL positioning will be different (with and without LMF) and therefore it makes sense to at least consider different SL PRS configuration approaches for those two different scenarios. 
Furthermore, when in-coverage mode 1 SL resource allocation is likely to be used, while mode 2 will be used out-of-coverage. This further reinforces the suggestion to consider different SL-PRS configuration methods in those scenarios.
2.4.1	Out of coverage
We first consider the out-of-coverage scenario as the most challenging. In this scenario, no connection to gNB and LMF is available and the UE is likely to use the mode 2 resource allocation.
SL PRS configuration can be provided in two ways:
· Distributed – that is, the UE that transmits the SL PRS determines its configuration and provides it directly to the UE that needs to measure it; in terms of signaling of SL PRS configuration, it can be provided via SLPP or PC5-RRC
· Centralized – that is, the SL positioning server UE collects SL PRS configurations from the UE that transmits SL PRS and provides it to the UE that need to measure it; furthermore, the positioning server UE may simply relay the SL PRS configuration collected (in which case it is determined by the UE that transmits SL PRS) or determine the SL PRS configuration (in which case some sort of negotiation between the positioning server UE and the UE that transmits the SL PRS)
These two approaches are illustrated in the figure below (this is just a high-level diagram for illustration, not an actual stage-2 TP proposal):
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As one can clearly see, the distributed/peer-to-peer approach is by far more efficient.
Furthermore, the SL PRS configuration can be transferred using unicast and/or broadcast/groupcast signaling. In summary, the following SL PRS configuration determination and transfer options can be considered:
1. Distributed SLPP
2. Distributed PC5-RRC
3. Centralized SLPP
From our point of view, the distributed option is preferrable, not only because it is simpler, requires less signaling and provides lower latency, but also because the centralized option provides no benefits at all, unless the positioning server UE would determine the SL PRS configurations for all the UEs, which would be rather complex. Furthermore, distributed SL PRS configuration fits well SL resource allocation mode 2.
Observation 5: out-of-coverage, distributed/peer-to-peer SL PRS configuration transmission is the simplest and the most efficient option. 
Furthermore, the option is by far the best for positioning methods such as double-sided RTT, where both UEs need to exchange their respective SL PRS configurations. 
Observation 6: distributed/peer-to-peer SL PRS configuration transmission is by far the best for positioning methods such as double-sided RTT, where both UEs need to exchange their respective SL PRS configurations.
With regards to SLPP vs. PC5-RRC, we have slight preference for SLPP, however PC5-RRC can work as well. 
Proposal 1: to select one of the following options for SL PRS configuration transfer in out-of-coverage scenario:
1. Distributed SLPP
2. Distributed PC5-RRC
3. Centralized SLPP
Note: the question whether to support broadcast/groupcast signaling, in addition to unicast, can be discussed separately and in general is not directly affected by the present discussion. 
2.4.2	In coverage
First of all, it is worth mentioning that the same solution as the one selected for out-of-coverage can also be re-used here, even though it may not necessarily be the best option. For example, if a distributed SLPP based option is selected for out-of-coverage, it may also be used in-coverage. 
Having said so, since in coverage LMF is likely to be used and it is likely to provide assistance information to the UE anyway, it makes sense to consider using LPP assistance information from LMF to provide SL PRS configuration, as in legacy.
In terms of whether UE or gNB determine SL PRS configuration, both options are possible, whereas the former is more suitable for sidelink resource allocation mode 2 and the latter for sidelink resource allocation mode 1. Either way, both options are feasible.
In summary, the following SL PRS configuration determination and transfer options can be considered:
1. Determined by UE, provided via LPP
2. Determined by gNB, provided via LPP
3. Determined by gNB, provided via RRC
4. Same option as for out-of-coverage 
From our point of view, we would prefer to stick to the same principle as in legacy positioning – that is, when in coverage, SL PRS configuration is provided via LPP. Whether it would be determined by gNB or UE depends on whether SL resource allocation mode 1 or 2 are used. In the latter case (mode 2), additional signaling will be needed to transfer the SL PRS configuration decided by the UE to LMF.
Proposal 2: to select one of the following options for SL PRS configuration transfer in in-coverage scenario:
1. Determined by UE, provided via LPP
2. Determined by gNB, provided via LPP
3. Determined by gNB, provided via RRC
4. Same option as for out-of-coverage 
Observation 6: since in-coverage SL positioning is likely to rely on LMF and LPP, at makes sense to use the same approach as in DL and UL positioning for SL-PRS configuration in-coverage (in contrast to a solution for SL-PRS configuration out-of-coverage).
3	Conclusions and Proposals
Observation 1: SLPP assistance data ought to include SL-PRS configuration.
Observation 2: SL-PRS configuration needs to be determined by some entity and collected, which can be done in a centralized manner (i.e. by LMF or SL positioning server UE) or in a distributed (i.e. peer-to-peer) manner by UEs themselves (the latter doesn’t require “collection” as the entity that determines its SL PRS configuration would be the one transmitting it to the destination).
Observation 3: SL-PRS configuration should be supported in-coverage and out-of-coverage and the solutions are likely to be different. 
Observation 4: in case of DL PRS, the PRS configuration is determined and provided in a centralized manner (by LMF), whereas in case of UL SRS for positioning, the SRS configuration is determined and provided by a gNB in a more distributed fashion (as it does not involved a centralized entity such as LMF). 
Observation 5: out-of-coverage, distributed/peer-to-peer SL PRS configuration transmission is the simplest and the most efficient option. 
Proposal 1: to select one of the following options for SL PRS configuration transfer in out-of-coverage scenario:
4. Distributed SLPP
5. Distributed PC5-RRC
6. Centralized SLPP
Proposal 2: to select one of the following options for SL PRS configuration transfer in in-coverage scenario:
5. Determined by UE, provided via LPP
6. Determined by gNB, provided via LPP
7. Determined by gNB, provided via RRC
8. Same option as for out-of-coverage 
Observation 6: since in-coverage SL positioning is likely to rely on LMF and LPP, at makes sense to use the same approach as in DL and UL positioning for SL-PRS configuration in-coverage (in contrast to a solution for SL-PRS configuration out-of-coverage).
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