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1. Introduction
In the report [1] of the email discussion for Sidelink positioning stage 2, prepared and discussed during RAN2#121-bis-e, one of the topics concerned UE roles in the sidelink positioning procedures for OOC operation and how these should be depicted in message sequence charts. There was no consensus on whether the SL positioning server should be shown separately or assumed to be part of the Target or an Anchor UE. The following agreement was reached: 
Agreement:

Anchor UE and target UE roles can be shown in the sidelink positioning procedures in stage 2.  Server UE can be further discussed at least for the case that the server UE is separate from the target and anchor.

In this contribution, we argue that the SL positioning server functionality should be depicted as a separate entity regardless of whether it is physically part of the Target UE or an Anchor UE or not. We further consider use of the SL positioning server in PC and IC scenarios.
2. Discussion
2.1 Support of SL positioning server in out-of-coverage scenarios

As per its definition, the SL Position Server UE should be able to act in lieu of the LMF, hence the positioning server UE should perform the related functions instead of the LMF so that the roughly same SLPP signalling procedures can be achieved. 
Observation 1:
SL positioning server acts in lieu of the LMF and hence should perform the related functions instead of the LMF so that the roughly same SLPP signalling procedures can be achieved.
Also, per the definition, the SL positioning Server UE may be a separate UE, but also the Target UE or an Anchor UE can act as SL Positioning Server UE. In most cases, Anchor UEs can be assumed to have sufficient resources to support the necessary functionality and this will often be true of the Target UE too. However, in some cases, e.g. simple low power IoT devices acting as Target UE or Anchor UE, may not be capable or willing to take the role of SL positioning Server. Furthermore, one can also anticipate cases where, for example, an Anchor UE is selected to serve as the SL Positioning Server UE but not as an Anchor UE, perhaps because it cannot be precisely located, for example. In this case, the SLPP procedures should still operate correctly. In general some UEs might not be capable of performing all roles or may be limited in how many roles they could perform at once.
Observation 2: Not every UE is capable of performing the SL positioning server UE role.

Observation 3: Not every UE is capable of performing each of the roles simultanously.
It should be clearly announced during discovery phase that a UE is capable and willing to take the role of SL Positioning Server, also in case of Target UE or Anchor UE fulfilling such role, in order to be able to perform selection of the SL Positioning Server during discovery phase, rather than after SLPP capability exchange. In other words, if a UE is able to fulfil multiple roles, e.g. Anchor UE and SL Positioning Server UE, then each of these roles should be discoverable separately, since the subsequent procedures and protocol messages to be exchanged depends on the role.

Proposal 1: During discovery, an Anchor UE and Target UE that support SL Positioning Server functionality, should announce the SL Positioning Server role separately (in addition to announcing itself as an Anchor UE or Target UE).

Proposal 2: During discovery, the Target UE may select a SL Positioning Server from those available based on SL Positioning Server role announced during discovery, rather than after SLPP capability exchange with the respective UEs.
For the functional description, there seems to be a lack of agreement on whether the functional blocks should relate to physical UEs, as in the architectural illustration, or to SL positioning roles.

In our view, the functional blocks should clearly relate to SL positioning roles because the functional operation of a positioning session remains the same no matter which physical UE is performing any given SL positioning role. As mentioned above for the discovery of roles supported by a UE, the subsequent procedures and protocol messages to be exchanged depends on the role and hence should be clearly illustrated in the architectural illustrations and message sequence charts. Using only UEs without any indication of its role is very confusing and will lead to unnecessary complexity and very unclear discussions.
Hence, we propose that the Functional Description should describe functional blocks in terms of SL positioning roles, not physical UEs
Proposal 3: The functional blocks in the SL Positioning Functional Diagrams shall relate to SL positioning roles, not to physical UEs.

To remove the need to draw up separate message sequence charts for each possible arrangement, we make the observation that unicast messages between functional entities within a UE will not be sent over the air interface. This can lead to the apparent message flow looking different depending on where the positioning functions are located. An example of this is provided by Nokia in R2-2302655 and reproduced in section 3.1 in [1], where a simplified functional diagram results from combining the Positioning Server with the Target UE. Nevertheless, when internal communications are considered, the messages will not be sent over the air interface but are still present and therefore can be shown in the diagram. A simple note should be sufficient to clarify that the messages for internal communications .

Proposal 4: Unicast messages between functional entities within a UE will not be sent over the air interface but are still present and therefore can be shown in the Sidelink Positioning Functional Description. A note can be added to clarify this.
2.2 Support of SL positioning server in in-coverage and partial coverage scenarios
2.2.1 LMF indicating the use of SL positioning server

There is a need to clearly define the SL positioning server functionality to handle in-coverage and partial coverage scenarios. As per the conclusions in clause 8.4 of TS 23.700-86 the LMF can still decide that Target UE or Anchor UE executes the result calculation also in in-coverage and partial coverage situations. 
Proposal 5: RAN2 should define the procedures to allow use of a SL Positioning server also in in-coverage and partial coverage scenarios based on decision by the LMF.

In some in-coverage and partial coverage scenarios, it may be expedient to support the use of a SL positioning server in preference to the LMF. In a vehicular scenario, in which a vehicle, operating as Target UE, wants to assess its location with respect to vehicles around it, all respondents to the positioning operation are Anchor UEs that, like the Target UE, are highly mobile. While all UEs are likely to be in-coverage, a requirement to turn to a fixed network LMF would seem to risk adding significant latency to the determination of location, particularly given the amount of location traffic. This may make the end result unusable. In such a situation, it would seem more appropriate to manage the location operation locally by allowing the Target UE (or an Anchor UE of its choice) to provide SL positioning server functionality. 

Observation 4: There can be cases in in-coverage scenarios where it is more expedient to use a SL position server even when the LMF is available.

In the example above the latency is an important factor. Hence in such low-latency scenarios, the Target UE should be able to request that the LMF allows it to use a Positioning Server in preference to the LMF. The LMF can indicate its decision as above and the subsequent SL Positioning session can take place using an SL Positioning Server.

Proposal 6: The Target UE should be able to request that the LMF allows it to use a Positioning Server in preference to the LMF.

For this to work, in-coverage UEs should be permitted to indicate support for Positioning Server functionality during discovery.

Proposal 7: In-coverage UEs should be permitted to indicate support for Positioning Server functionality during discovery.

2.2.2 Discovery of LMF before Positioning Server Selection

A Target UE that is out-of-coverage will attempt to discover Anchor UEs and Positioning Server UEs. If an Anchor UE is in coverage and therefore has access to the LMF, then it needs to be able to indicate this to the Target UE, so that the Target UE may engage the services of the LMF. 

Proposal 8: During SL Positioning Discovery, the Anchor UE needs to be able to indicate that it is in coverage and has access to the LMF.

2.2.3 Discovery of LMF after Positioning Server selection

If the Anchor UE is not in coverage and has selected an SL positioning server then the SL positioning server may then attempt to discover other Anchor UEs.

In a partial coverage scenario, it could be that some of the other Anchor UEs are in coverage and have access to the LMF. It could also be that an Anchor UE enters coverage and advertises its new in-coverage state. What should happen in this scenario? Since the Target UE has engaged the services of the SL positioning server, any attempt to hand over the positioning operation to the LMF results in some complexity because the SL positioning server has to hand over some of the information it has acquired to the LMF and the Target UE and other Anchor UEs have to be notified that they should now communicate with the LMF. 

Observation 5: Handover of a positioning operation from a SL positioning server to the LMF could require significant signalling.

It would seem cleaner to allow the SL positioning server to complete the positioning operation.

Proposal 9: Handover of an ongoing positioning operation from a SL positioning server to the LMF shall not be supported. A SL positioning server shall be able to complete an ongoing positioning operation.

3. Conclusion

In this contribution, we make the following observations:
Observation 1:
SL positioning server acts in lieu of the LMF and hence should perform the related functions instead of the LMF so that the roughly same SLPP signalling procedures can be achieved.
Observation 2: Not every UE is capable of performing the SL positioning server UE role.
Observation 3: Not every UE is capable of performing each of the roles simultanously.

Observation 4: There can be cases in in-coverage scenarios where it is more expedient to use a SL position server even when the LMF is available.
Observation 5: Handover of a positioning operation from a SL positioning server to the LMF could require significant signalling.
Accordingly, based on these observations, we make the following proposals:

Proposal 1: During discovery, an Anchor UE and Target UE that support SL Positioning Server functionality, should announce the SL Positioning Server role separately (in addition to announcing itself as an Anchor UE or Target UE).

Proposal 2: During discovery, the Target UE may select a SL Positioning Server from those available based on SL Positioning Server role announced during discovery, rather than after SLPP capability exchange with the respective UEs.

Proposal 3: The functional blocks in the SL Positioning Functional Diagrams shall relate to SL positioning roles, not to physical UEs.

Proposal 4: Unicast messages between functional entities within a UE will not be sent over the air interface but are still present and therefore can be shown in the Sidelink Positioning Functional Description. A note can be added to clarify this.

Proposal 5: RAN2 should define the procedures to allow involving a SL Positioning server also in case of in-coverage and partial coverage based on decision by the LMF.

Proposal 6: The Target UE should be able to request that the LMF allows it to use a Positioning Server in preference to the LMF.

Proposal 7: In-coverage UEs should be permitted to indicate support for Positioning Server functionality during discovery.

Proposal 8: During SL Positioning Discovery, the Anchor UE needs to be able to indicate that it is in coverage and has access to the LMF.

Proposal 9: Handover of an ongoing positioning operation from a SL positioning server to the LMF shall not be supported. A SL positioning server shall be able to complete an ongoing positioning operation.
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