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Abstract of the contribution: This contribution proposes some updates to Solution#26 to clarify SL Positioning Server UE functionalities.
1.
Discussion
To perform a Ranging/SL Positioning procedure, the following functionalities have to be supported
-
PRS measurement
- 
Co-ordination and scheduling of resources required for Ranging/SL Positioning
- 
Determine type and number of Ranging/SL Position methods
-
SL Reference UE/Located UE selection

-
Result calculation
The above functionalities can be supported by the Target UE or the SL Reference UE in a Ranging/SL Positioning session. PRS measurement is mandatory for Target UE and SL Reference UE. However, the Target UE and SL Reference UE in a Ranging/SL Positioning session is not assumed to be capable of supporting all those functionalities. In that case, a SL Positioning Server UE needs to be involved, who can provide the required functionalities missing from Target UE and SL Reference UE in a Ranging/SL Positioning session. 
R2-2213131 mentions

	“Regarding issue 7), RAN2 thinks that,  for out-of-coverage scenario, the functionalities of method determination, assistant data distribution and anchor UE selection can be performed by SL positioning server UE. ”


Based on the feedback from RAN2, the following functionalities can be supported by SL positioning server UE:

· method determination
· assistant data distribution
· SL Reference UE/Located UE selection 
· Result calculation
On the co-ordination and scheduling of resources required for Ranging/SL Positioning, neither R2-2213131 nor R1-2212926 has confirmed the support.

Based on the offline discussion and CC, it is agreed that whether resource coordination and scheduling supported by SL positioning server UE will be decided by RAN WGs, and SA2 will make the alignment during normative work.
This paper attempts to update Solution#26 to reflect the above conclusion about SL Positioning Server UE.
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86:
* * * * First change * * * *

3.1
Terms

For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Ranging: refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.

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 1:
SL Reference UE is understood as "Anchor UE" in RAN WG1 TR 38.859 [21].

NOTE 2:
"Reference UE" mentioned in KIs and Solutions of this TR refers to "SL Reference UE".
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.
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.
SL Positioning Server UE: A UE offering method determination, assistant data distribution, SL Reference UE/Located UE selection, and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data, select SL Reference UE/Located UE and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.
SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.

NOTE 3:
The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.
Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.

Positioning: A functionality, which detects a geographical location and optionally, velocity (of e.g. a mobile terminal).
Network-assisted Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.

UE-only Operation: Operation of Ranging/Sidelink Positioning in which the service request handling and result calculation are performed by UE.

NOTE 4:
For UE-only Operation, the communication among UEs are over PC5.
Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.

Editor's note:
Definition on the terminology of Ranging and Sidelink positioning will be aligned with RAN WGs, and will be revisited when there's any conclusion in RAN WGs.
Application Layer ID: an identifier identifying a Ranging/SL Positioning-enabled UE within the context of a specific application, is used by the SL Positioning Client UE to identify the target UE and the SL Reference UE in the service request.
* * * * Next change * * * *

6.26
Solution #26: Functional Split and Positioning Protocol for SL Positioning

Editor's note:
This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the clauses can be adjusted. The list of key issues which this solution attempts to resolve should be clearly indicated.
6.26.1
General

This solution proposes a functional split and positioning protocol to enable the support of Sidelink (SL) positioning (and Ranging). It is relevant to: KI#2, KI#3, KI#4, KI#5, KI#6, KI#7. This solution is proposed in the form of architectural requirements to implement the proposed functional split and positioning protocol.

In the following the term "Location Server" is used either:

-
As a generic term, therefore applicable to any of the following qualified terms; or

-
As a qualified term:

-
SL Positioning Server UE: residing in the UE

-
Location Server Platform: referring to a SUPL Location Platform (SLP) i.e. accessible via user plane

-
Location Server NF: residing in the network and accessible via control plane signalling i.e. LMF

In 5GS, the Location Server, whether in the user-plane (Platform) or in the control-plane (NF) is a "network" entity that does not reside in a UE. With SL positioning and Ranging aiming at enabling UE-Only Operation  without necessarily having any network involvement, the current architecture is not sufficient.
To perform a Ranging/SL Positioning procedure, the following functionalities have to be supported
-
PRS measurement
- 
Co-ordination and scheduling of resources required for Ranging/SL Positioning
- 
Determine type and number of Ranging/SL Position methods
-
SL Reference UE/Located UE selection
-
Result calculation
Some of the above functionalities are mandatory for Target UE and SL Reference UE. However, the Target UE and SL Reference UE in a Ranging/SL Positioning session is not assumed to be capable of supporting all those functionalities. In that case, a SL Positioning Server UE needs to be involved for UE-Only Operation, who can provide the required functionalities missing from Target UE and SL Reference UE in a Ranging/SL Positioning session. 
This solution therefore proposes that

-
the functionality offered towards the UE by a Location Server can also reside in a UE able to host such functionality as not all UEs supporting SL positioning may be able to position themselves; and

-
a Positioning Protocol be defined that can operate
-
between a Target UE and a SL Positioning Server UE (if a Target UE needs assistance from a SL Positioning Server UE);
-
between a SL Positioning Server UE and a Reference UE, so the SL Positioning Server UE can gain additional reference information to help position a Target UE (similar to a Location Server NF getting information from base stations);
-
between a Target UE and a Reference UE, at least for the case when a Target UE need not rely on a SL Positioning Server UE to position itself.

It is also important to consider that SL Positioning or Ranging can operate with a Location Server Platform/NF. Synergies must therefore be sought between UE-Only Operation and Network-Assisted Operation in terms of the related Positioning Protocol.

6.26.2
Functional Split

The following architectural requirements are proposed:

-
A UE supporting SL positioning may support functionality to act as a SL Positioning Server UE, for positioning of Target UE(s). A SL Positioning Server UE supports the following functionalities:

-
method determination
-
assistant data distribution
-
SL Reference UE/Located UE selection 

-
Result calculation
-
The SL Positioning Server UE functionalities may be supported by the Target UE and/or the SL Reference UE.
- 
A Target UE supporting SL positioning may require assistance from a Location Server.
-
A Target UE supporting SL positioning may require reference information from Reference UE(s).
-
A SL Positioning Server UE may require reference information from Reference UE(s).
6.26.3
Positioning Protocol

-
A Sidelink Positioning Protocol (hereafter "RSPP" - the term is introduced in Solution #4) shall be defined to support SL Positioning.

-
A UE supporting SL Positioning shall support RSPP:

-
this UE may be a Target UE, a Reference UE or a SL Positioning Server UE.

-
A Location Server supporting SL Positioning shall support RSPP.

-
RSPP shall be able to operate between a Target UE and a Location Server, whether the Location Server is hosted by a UE or a network entity (i.e. NF or Platform).

-
RSPP shall be able to operate between a Target UE or SL Positioning Server UE, and a Reference UE (see note 1).

NOTE 1:
Operation with a Reference UE requires that RSPP also incorporate functions analogous to those offered today by the NRPPa protocol for the delivery of Reference UE configurations/measurements to the SL Positioning Server UE, and by the RRC protocol for the control of reference signal transmission/measurements between the Target UE and the Reference UE. Details are under RAN WG responsibility.

NOTE 2:
RSPP should be defined as a "standalone" extension of LPP i.e. RSPP can be supported (esp. in a SL Positioning Server UE) without having to support the entire LPP, while Location Servers (NF/Platform) already supporting LPP can be upgraded with the RSPP extension. The definition of RSPP is under RAN WG responsibility.
-
RSPP shall be able to operate securely over the User-Plane between a Target UE and a Location Server Platform.

-
RSPP shall be able to operate over the Control-Plane between a Target UE and a Location Server NF (LMF).

-
RSPP operating between two endpoint UEs shall operate over PC5-S between these endpoints i.e.:

-
between a Target UE and a SL Positioning Server UE;

-
between a Target UE or a SL Positioning Server UE and a Reference UE.

Editor's note:
PC5-U could be considered instead of PC5-S.

-
Should a Relay UE be necessary for a Target UE to communicate with a Location Server, the Relay UE shall not be required to support SL positioning or RSPP.

6.26.4
Impacts on services, entities, and interfaces

UE:
-
Support of RSPP.

-
Optional support of Location Server functionality i.e. SL Positioning Server UE.

-
When operating as a Target UE:

-
Ability to require assistance from a Location Server if necessary;

-
Ability to require reference information from Reference UE(s).
- 
Ability to support SL Positioning Server UE functionalities.
-
When operating as a SL Positioning Server UE:

-
Ability to receive measurement data, location information from a Target UE;

-
Ability to require reference information from Reference UE(s);

-
Ability to provide assistance data to a Target UE.
-
Ability to determine Ranging/SL Position method
-
Ability to perform result calculation
-
Ability to select SL Reference UE/Located UE
-
When operating as a Reference UE:

-
Ability to provide reference information to a SL Positioning Server UE or a Target UE upon request from these UEs.
- 
Ability to support SL Positioning Server UE functionalities.
LMF:

-
Support of RSPP.
-
Ability to receive measurement data, location information from a Target UE.
-
Ability to provide assistance data to a Target UE.
-
Ability to determine Ranging/SL Position method

-
Ability to perform result calculation

-
Ability to select SL Reference UE/Located UE
SUPL SLP:

-
Support of RSPP.

-
Ability to receive measurement data, location information from a Target UE.

-
Ability to provide assistance data to a Target UE).
-
Ability to determine Ranging/SL Position method

-
Ability to perform result calculation

-
Ability to select SL Reference UE/Located UE
NOTE:
RSPP, measurement data, reference information and assistance data are for RAN WGs to define.
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