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1. Introduction
RAN2 has considered the possibility of including metadata in discovery messages to facilitate the selection of appropriate Anchor or Server nodes. A number of parameters have been proposed and communicated to SA2, including:
· - UE roles
· - PLMN
· - In coverage or not
· - Supported sidelink positioning methods
· - Location
· - Location accuracy
· - Stationary or movable
· - Filter condition
· - Supported positioning QoS requirement(s)
· - SLPP support 
SA2’s position is that the use of the metadata field is for RAN2 to determine as per the Editor’s Notes in TS 23.586 clause 6.4.2. However, given the recent scope-down discussion of SL positioning and the general lack of time, it seems unlikely that it will be possible to come to an agreement on all parameters listed. However, it was decided that further discussions are possible on this topic.

In order to limit the scope of the discussion, we would like to focus only on discussing the inclusion of UE-roles, PLMN and an in-coverage indicator or, more general, an indicator “served by a Ranging/SL Positioning capable LMF” in the metadata for discovery. The UE-roles are essential and already required by SA2 specs to be included. The inclusion of PLMN identifiers is essential to guarantee that UEs of the same PLMN are involved in the communication or that roaming context applies. And, the in-coverage/Served by LMF indication is essential to enable a Target UE to determine efficiently that none of the Anchor UEs in vicinity has access to an LMF to support Network-assisted or Network-based positioning , and hence be able to determine that the UE needs to perform UE-only positioning instead. It is also relatively straightforward to implement.

For other parameters, we assume that they would be made available via capabilities exchange or be indicated through some other means and we offer some thoughts on that below.

2. Discussion
2.1  UE roles
It is important that a Target UE is able to discover Anchor UEs early in the procedure and to avoid overhead of having to connect to each neighbor UE to find out which roles it supports. It is also important for the target to be able to discover a UE capable of acting as a Positioning Server. Accordingly, the roles that a UE can perform should be available during discovery, in line with the SA2 specs.

Proposal 1: For discovery of UE roles, RAN2 needs to define the syntax for the roles to be included as part of RSPP metadata field during discovery, in line with the SA2 specs

2.2 PLMN 
As indicated in clauses 5.2.2 and 5.5.1 of TS 23.586, for Sidelink Positioning involving 5GC, the Target UE shall discover and select Located UEs that are in the same serving PLMN of the Target UE. For UE-only based positioning, it is allowed to select Located UEs from a different serving PLMN. RAN2 can follow SA2’s decisions on this. It is not clear from TS 23.586 if SA2 expects this information to be part of the RSPP metadata or as a separate field in the discovery messages, and hence not clear if RAN2 is expected to specifiy the syntax for inclusion in RSPP metadata field. RAN2 should ask SA2 to clarify. 

Observation 1: RAN2 can follow SA2’s decisions on using PLMN as a criterion for Anchor UE selection as specified in TS 23.586.

Proposal 2: RAN2 to ask SA2 to clarify if PLMN information will be a separate field in the discovery messages or expected to be part of RSPP metadata field.


2.3 Coverage indication

SA2 has determined three operating modes for positioning:
· Network-based – Handling of the service request, assisting the UEs, and positioning calculations are managed by the LMF.
· Network-assisted – Handling of the service request, assisting the UEs are managed by the LMF but the calculations are offloaded to a UE.
· UE-only – Positioning is managed by a UE acting as a positioning server without LMF involvement.

Each can be said to have pros and cos for different positioning scenarios.

In an out-of-coverage scenario, where none of the participating UEs are in coverage, UE-only is the only method available. However, if any of the UEs is in coverage and is/can be served by an LMF that supports Ranging/SL Positioning then, as per TS 23.586 and TS 23.273, the LMF-based methods would need to be used. 

For a Target UE that is out-of-coverage, knowledge of the coverage status of potential Anchor UEs may have a significant impact on the selection process (e.g., whether or not the Target needs to find a Server UE). Therefore, the earlier in the process that a Target can learn about the availability of an LMF, the better. 

Observation 2:  For a Target UE that is out-of-coverage, the earlier in the process that it can learn about the availability of an LMF via an Anchor UE, the better.

Accordingly, we would propose that Anchor UEs can signal to a Target UE in a Discovery Response message that it is in network coverage and is/can be served by an LMF that supports Ranging/SL Positioning.

To refine this a little, it should be possible for the Target UE to interpret the presence of an in-coverage indication as indicating the stable availability of a compatible LMF for the duration of a positioning procedure. Absence of an in-coverage indicator shall be interpreted by the Discovery as meaning that a compatible LMF may not accessible via this node.

Thus, according to this interpretation, Anchors with unreliable coverage should not provide an in-coverage indication, even if they happen to be in coverage at the time of Discovery. 

Proposal 3: An Anchor that has stable network coverage and that is/can be served by an LMF that supports Ranging/SL Positioning shall provide an In-coverage/Served by LMF indication in a Discovery Response message

Stability for this purpose could be assessed as a function of in-coverage duration, mean channel quality and other metrics. We propose RAN2 to specify configurable channel quality threshold similar to what was done for SL relay.

Proposal 4: RAN2 to specify configurable channel quality threshold that an Anchor UE can use to determine if it has sufficiently stable network coverage to provide an In-coverage/Served by LMF indication in a Discovery Response message.

2.4 Other parameters
During RAN2#122, It was agreed that Anchor UE selection could be assisted by certain information about the candidate Anchor UEs:

Agreements:
Anchor UE selection is supported by information about the candidate anchor UEs.  At least the following list can be discussed for use in anchor UE selection:
1.	UE roles
2.	Supported positioning method
3.	In coverage or not
4.	RSRP
5.	LOS/NLOS
6.	Location
7.	PLMN
A normative requirement on which anchor UEs to select (e.g., ranking) will not be specified.
RAN2 impact of this information to be determined.
FFS which information would be determined statically/dynamically.

In the subsequent E-mail discussion [AT123][430] it was also discussed if some Filter conditions could be added to the metadata to be exchanged during discovery.

This section addresses the above anchor UE selection criteria and the use of Filter conditions.

2.2.1 UE roles
As discussed above, this information is essential to be included during discovery.

2.2.2 Supported positioning methods
For this selection criterium it is not important to have this information as early as possible in the procedure. To find out the supported positioning methods we can simply reuse the existing LPP capability exchange procedures (as specified in clause 5.1 of TS 37.355) between the different UEs involved (e.g. Target UE, Anchor UE, SL Positioning Server UE) and the LMF rather than conveying this information during discovery, assuming the capability exchange will be extended to include sidelink positioning specific capabilities. The same procedures can be reused also between a Target UE, Anchor UE and SL Positioning Server UE over SLPP. 

Proposal 5: The existing LPP capability exchange procedures as specified in clause 5.1 of TS 37.355, extended with sidelink positioning specific capabilities, can be leveraged for Anchor UE selection based on supported positioning methods.

2.2.3 In-coverage or not
As discussed above, an in-coverage indication is essential for a Target UE to be able determine the availability of a compatible LMF and select the correct SL positioning procedure (i.e. Network-based/assisted or UE-only).


2.2.4 RSRP
For this selection criterium we can use a similar mechanism as for relay selection in case of SL Relay as specified in clause 16.12.4 of TS 38.300. 

Proposal 6: The existing relay selection mechanism as specified in clause 16.12.4 of TS 38.300 can be adapted and reused for Anchor UE selection based on RSRP.

2.2.5 LOS/NLOS: 
It is not clear if this relates to the case that a Target UE and Anchor UE are too far apart to discover each other, and hence may need to rely on UE-to-UE relay discovery, or that this actually relates to discovering if the Target UE really has line of sight with an Anchor UE, which may not be trivial to detect and may require RAN1 involvement. More discussion is needed, but can be de-prioritized for release 18 due to lack of time.

Observation 3: The meaning of LOS/NLOS as criterion for Anchor UE selection is not clear. Discussion on this can be de-prioritized for release 18.


2.2.6 Location
It might not be necessary for a Target to know the location of an Anchor (and an Anchor may prefer to keep that private in any case) but it is important that it knows whether or not the location of an Anchor is available (i.e. as conveyed by the UE role of Located UE in SA2 terminology), and whether or not the Anchor UE has a stable location. We consider this in further detail in a separate paper[6].

2.2.7 PLMN
As discussed above, this information is essential to be included during discovery, but probably RAN2 needs to ask SA2 to clarify if RAN2 is expected to specify this as part of RSPP metadata field..

2.2.8 Filter conditions
Filter conditions are useful to reduce the number of discovery responses or size of the discovery responses and hence reduce the overhead of the discovery for Ranging/Sidelink Positioning. We support further discussing this.
Observation 4: Filter conditions are useful to reduced overhead of discovery for Ranging/Sidelink Positioning.
Proposal 7: RAN2 to further discuss the inclusion of Filter conditions.

3. Conclusion
We make the following observations:
Observation 1: RAN2 can follow SA2’s decisions on using PLMN as a criterion for Anchor UE selection as specified in TS 23.586.

Observation 2:  For a Target UE that is out-of-coverage, the earlier in the process that it can learn about the availability of an LMF, the better.

Observation 3: The meaning of LOS/NLOS as criterion for Anchor UE selection is not clear. Discussion on this can be de-prioritized for release 18.

Observation 4: Filter conditions are useful to reduced overhead of discovery for Ranging/Sidelink Positioning.


On the basis of those observations, we make the following proposals:

Proposal 1: For discovery of UE roles, RAN2 needs to define the syntax for the roles to be included as part of RSPP metadata field during discovery, in line with the SA2 specs

Proposal 2: RAN2 to ask SA2 to clarify if PLMN information will be a separate field in the discovery messages or expected to be part of RSPP metadata field.

Proposal 3: An Anchor that has stable network coverage and that is/can be served by an LMF that supports Ranging/SL Positioning shall provide an In-coverage/Served by LMF indication in a Discovery Response message

Proposal 4: RAN2 to specify configurable channel quality threshold that an Anchor UE can use to determine if it has sufficiently stable network coverage to provide an In-coverage/Served by LMF indication in a Discovery Response message.

Proposal 5: The existing LPP capability exchange procedures as specified in clause 5.1 of TS 37.355, extended with sidelink positioning specific capabilities, can be leveraged for Anchor UE selection based on supported positioning methods.

Proposal 6: The existing relay selection mechanism as specified in clause 16.12.4 of TS 38.300 can be adapted and reused for Anchor UE selection based on RSRP.

Proposal 7: RAN2 to further discuss the inclusion of Filter conditions.
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