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1. Introduction
The work item of Expanded and Improved NR positioning [1] includes the following objectives for RAN2: 

· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 

· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).

· Specify the protocol and procedures for SL positioning between UEs and LMF. 
An important consideration for being able to perform SL positioning is whether an Anchor UE has a known location or not. In this contribution, we discuss various protocol considerations and make several proposals on how to handle sidelink positioning using Anchor UEs with/without known location.

2. Discussion
In RAN1/RAN2 the following definition was agreed for Anchor UE:

●
Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 


FFS: clarification of the knowledge of the location of the anchor UE

This definition of Anchor UE is not very clear on whether the location of the anchor UE is known, and leaves this for further study.

The summary [3] prepared for the Sidelink Positioning discussion during RAN2#121 included the following proposal:

Proposal 15:
At least the following criteria is considered for anchor UE (re-)selection:

· Supported sidelink positioning methods

· Ability to transmit SL-PRS and perform measurements

· Coverage information (e.g., inside of network coverage, outside of network coverage)

· Providing absolute location information

Thus, according to this proposal, whether or not the location of the anchor UE is known could be used as one of the (re-)selection criteria.
2.1 Anchor UEs with/without known location

In SA2 [2], a distinction is made between Anchor UEs with/without known location, i.e. as follows. 

· SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.

NOTE 2: SL Reference UE is understood as "Anchor UE" in RAN WG1 TR 38.859 [21].
· Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.

In RAN1/RAN2 it is also important to know if the location of an Anchor UE is already known (e.g. using GNSS), or if it can be determined (e.g. using Uu-based positioning). Since it is used in the calculation of the target UE’s location, the absolute location of an Anchor UE must be stable and sufficiently accurate.
To capture this, the location criterion for RAN1/RAN2 anchor UE (re-)selection could be expressed as:

· Anchor UE can act as a Located UE

Or, since Located UE is not a RAN term:

· Anchor UE can provide a stable and sufficiently accurate absolute location or can be located in a stable and sufficiently accurate manner using Uu-based positioning.
Proposal 1: The location criterion for anchor UE (re-)selection can be expressed as: “Anchor UE can provide a stable and sufficiently accurate absolute location or can be located in a stable and sufficiently accurate manner using Uu-based positioning”.
2.2 Multiple Anchor UEs

In general, a single Anchor UE is not sufficient to determine the absolute location of the Target UE because it only provides a single reference point. Thus, at least two Anchor UEs are required (assuming that the Target UE and Anchor UEs are at the same height). However, it is not always required that the absolute location of all Anchor UEs be known. If the absolute location of one Anchor UE is known or can be determined, it is sufficient to know (or determine) the relative location of the second Anchor UE with respect to the first (for example, by determining the range and angle of the second Anchor UE from the first). This holds under the assumption that the absolute location of the first Anchor UE is stable and sufficiently accurate.

Observation 1: To determine the absolute location of a Target UE using SL positioning multiple Anchor UEs, whereby for at least one of them the absolute location is known or can be determined, and is stable and sufficiently accurate.
2.3 Stability and accuracy of Anchor UE’s absolute location

The assumption that an Anchor UE’s absolute location is stable and sufficiently accurate may often not hold in practice. For example:

· Whereas legacy base stations typically have a fixed position, an Anchor UE is likely to be mobile. This leads to several issues that need to be resolved. For example, the Anchor UE may move quite fast or shake too much, leading to an unstable location. 

· If the anchor UE is mobile, then measurements of its absolute location will age. If out-of-date or ‘stale’ anchor UE absolute locations are used to calculate a target UE location, the result will be inaccurate.
· Currently no requirements exist on how accurate the location of an Anchor UE needs to be. In particular if the Anchor UE does not support GNSS and depends on Uu based positioning, the Anchor UE’s location and hence also the Target UE’s calculated location may deviate quite a bit from its actual location. This may lead to undesired side effects given that various sidelink positioning use case require accurate location estimations.

· Even if an Anchor UE includes a GNSS module in order to get a position fix, it may get out of coverage of the GNSS satellite network (e.g. move into a tunnel or into a building). Hence, whether or not an Anchor UE can determine its position depends on the current situation of the Anchor UE, which may change dynamically.
Observation 2: An Anchor UE’s location may be unstable or insufficiently accurate, e.g. because Anchor UE is moving or GNSS is unavailable.
Given the above observation, RAN2 should define criteria by which the LMF and/or an Anchor UE can determine if the Anchor UE’s location is sufficiently stable and/or sufficiently accurate to be used for SL positioning. This is also requested by SA2, as per the Editor’s Note in clause 5.2.2 in TS 23.586, whereby such criteria can be used by Anchor UE to decide whether or not it should announce itself as a "Located UE” or as a “SL Reference UE” (as per the SA2 definitions). Whether or not the location of an Anchor UE is sufficiently stable or accurate may also depend on the desired accuracy of the Target UE’s location estimate. 
Possible criteria/conditions to consider include:

· Which methods/capabilities are used to determine the UE’s location (e.g. support for GNSS) and/or the accuracy of such method/capability. 
· Whether or not the Anchor UE is stationary or moving, which may be determined by means of a set of thresholds (e.g. its location fluctuates within a small limited area, or it moves at a very slow or constant speed).

· Whether or not the UE has a position fix (e.g. through GNSS), how long the location is expected to remain valid, when was the last time the location was determined and/or how often the location gets updated.
· Whether or not the UE is in coverage of a base station,
Proposal 2: RAN2 should define criteria by which the LMF and/or an Anchor UE can determine if the Anchor UE’s location is sufficiently stable and/or sufficiently accurate to be used for SL positioning.
RAN2 should also define mechanisms to compensate for the time difference between determining the location of an Anchor UE and performing the SL positioning measurements and calculations. Possible mechanisms include scheduling Ranging/Sidelink positioning and the positioning of the Anchor UE(s) at the same time or providing a validity time for which this location or its location is expected to remain valid.
Proposal 3: RAN2 should define mechanisms to compensate for the time difference between determining the location of an Anchor UE and performing the SL positioning measurements and calculations.
2.4 Extension of capability mechanism for SLPP/RSPP

Although an Anchor UE can determine its role to be a Located UE during discovery, this may not provide sufficient information for the Target UE to determine whether or not it can rely on the location of the Anchor UE to be sufficiently accurate and stable solely based on this role indication during discovery. Also, whether or not the anchor UE has a position fix may change, and hence its role may change. Therefore, we propose to extend the capability mechanism for SLPP/RSPP to enable an Anchor UE to provide more details related to the stability and accuracy of the location of the Anchor UE, and also enable the ability to notify or express to the Target UE or LMF or SL positioning server UE about a change to this capability (e.g. when it is not be able to provide its location anymore, i.e. not be able to perform the role of Located UE anymore, e.g. because it lost GNSS coverage).  
An example procedure (based on similar procedures in LPP) to indicate to a Target UE or LMF or SL positioning server UE that the Anchor UE has a known location or it location can be determined with an accuracy of +/-10m deviation, and which has an (average) refresh time of 1 second between each location update, and an (average) validity time in which the position is stable of 10 seconds, could look as follows:
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An example procedure to indicate a change could look as follows:
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Proposal 4: RAN2 should as part of the SLPP/RSPP protocol provide a capability exchange mechanism to enable an Anchor UE to provide more details related to the stability and accuracy of the location of the Anchor UE, and also enable the ability to notify or express to the Target UE or LMF or SL positioning server UE about a change to this capability. 

3. Conclusion

This contribution offers some protocol considerations for sidelink positioning. We make the following observations:
Observation 1: To determine the absolute location of a Target UE using SL positioning requires multiple Anchor UE, whereby for at least one of them the absolute location needs to be known or can be determined, and whereby the Anchor UE’s absolute location is stable and sufficiently accurate.
Observation 2: An Anchor UE’s location may be unstable or insufficiently accurate, e.g. because Anchor UE is moving or GNSS is unavailable.
On the basis of these observations, we make the following proposals:
Proposal 1: The location criterion for anchor UE (re-)selection can be expressed as: “Anchor UE can provide a stable and sufficiently accurate absolute location or can be located in a stable and sufficiently accurate manner using Uu-based positioning”.
Proposal 2: RAN2 should define criteria by which the LMF and/or an Anchor UE can determine if the Anchor UE’s location is sufficiently stable and/or sufficiently accurate to be used for SL positioning.

Proposal 3: RAN2 should define mechanisms to compensate for the time difference between determining the location of an Anchor UE and performing the SL positioning measurements and calculations.
Proposal 4: RAN2 should as part of the SLPP/RSPP protocol provide a capability exchange mechanism to enable an Anchor UE to provide more details related to the stability and accuracy of the location of the Anchor UE, and also enable the ability to notify or express to the Target UE or LMF or SL positioning server UE about a change to this capability. 
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